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Navy's future Metcaif-clan 
$Zrikc cruiser launches lurfaee- 
. to- Air and cruise rnlutles while 
"if -wing leans bailie space 
for JncnmJng threats. 
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Past, Present And Future 
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Perform Surgery Inside 
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FORD BEATS CHEVY AGAIN 
--BIGGEST LEAD EVER. 

BIG FORD PICKUPS TOP CHEVY 
IN SALES FOR 11 STRAIGHT YEARS. 
IT’S BUILT HI-TECH AND TOUGH— 
FOR UP TO $815 LESS!' 

full-size pickup 11 
straight years— and last 
vmr beat runner-up 
C hevy by 1-11,00! > pirk- 
ups-FonJ h higgeal 
winning margin ever!* * 
There are lots of rea- 
sons why: 



BIGGEST ENGINE, 

MOST TORQUE 

Rind's big pickups 
offer a bigger standard 
Six- with 12-Vi more 
torque than Chevy V-8s 
range fmm must pow- 
erful small gas V-8 Ui 
biggest diesel in tint/ 
pickup! 

BIGGEST BOX, 

MORE PAYLOAD 

You get a larger, 
w ider deeper pickup 
box Mu RhvI And 
Ford j jay loads exceed 
Chevy by up to 270 lbs, 

$815 LESS THAN CHIVY* 

Hig Fort! pickups 
were first with rear 
Anti-lock brakes, and 
offer multiple-port 
fuel-ir\jected engines, 



l 






COMPARE FORD TO CHIVY* 



Ford F-150 LWB ChevraLel 

XLT Lariat- C-1500 LW B 
5-Speed S!verado5-Spctd, 

Equipment comparably 
Package 507 A equipped 

512,046 $12,661 



Ford 

Advantage 



*615 Jew 



Nochargt item* an Unmd manual Lransmmion luckagtii 
include : 

Radio, ANt/FM Sceren Bnghn Lnw-Hnunt Mirmra 

F-235 Tires Auxiliary Fuel 

Argom Rea/ Sl&p Bumped Tiftird Gifts* 

Slading Rear Window TachEmieler 



i'ackjific content diners and savings vary in l.a., Okla., 
Texas, F-lSG prices higher in N.Y, See your dealer for 
Complete details. 



Standard- F-150 XLT 
Lariat with option pack- 
age 50 7 A offers this— 
and Fbrd's shape-of- 
tough styling- for $815 
less than the compara- 
bly equipped Chevy!* 



6/64 WARRANTY 

Covers powertrains 
for t) years/ 50,000 miles 
and htwiy-panel rust- 
through fnr 6 wars/ 
100,000 miles: 
BEST-BUILT 
AMERICAN TRUCKS 
7 YEARS RUNNING 

Rased on an average 
of owner-reported 
problems in a series of 
surveys of , 81- , 87 mod- 
els designed and built 
in North America. At 
Fbrd, “Quality is Job 17 



" ru.uf*i ™i miuMriHTUTvK smairtSHl 
retail prk*s «f F- 1 -W {2WD| etfulpfnri 
wiLh e iqnn'd bwiuhI EmnMntaiiiii and 
F'triwnd Equrjwiwnfc frhfcltfr 
h ^U'iI uIttI lit MHlU h - if nimpocnhly 
•etjlilirtied L'-IHJU (TlrvnJr-E rrwidi^ Cmti 
tiUte jIU tm.-*ed on |nim avaLklile- uI 
timf irf i^lHMurijt Im-hMting iMnalkm 
and deiln-ry i-tiujui-s uulm-ludin^j tuJi 
Vim l iaiu* 

"llaiwd an ihUwulitr mhuMTuRTH* 
neared AMHiJ rJeJhfrrit^ IH77-UW7 

f H-hCrkUm^ -Und i k'diwLihlr- ntifilv 
t'j.ipjm Of UiLri LimdfiJ k nrnuiiv ruv muJ 
jtilf « JA*Uf FanJ lS™U*e 




BIG FORD PICKUPS 

AMERICAS TRUCK: BUILT FORD TOUGH 





THE BEST FILTER OFFER IN THIS LIFE, ORTHE NEXT! 

PUROLATOR $3.00 REFUND 

Just buy a Purolator Air you buy a Purolator OiJ Filter $3.00 Refunds anti Refund 

and Oil Filter together and Air Filter together. Certificates, 

between April 13 and July 17 Keep buying Purolator Oil And that's like yetting 

and Purolator will send you a Filters and Air Filters together Purolator Oil Filters FREE. . . 

$3,00 Re fu n d that should and we ll keep se nding you FOR LIFE ! 

more than cover the cost of 

the oil filter. $•« jfl : ^ l “ 

PLUS, we'll also send you 
another $3.00 Refund 

Certificate for i he next time ^ 



Purolator 
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56 COVER STORY 

The n\ thr U £ Navy in erf 

n esti ccnfuy Hci in tut- euolLilion or 
Oh t>.Krle kjftr voting 

together '.vi n ^dvanceme™ m 
itcatiharKj rifTpo^ef 
— PM IMust ration by 
Tom Frrrman 
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B 6 Brejd wJnner 



51 Etano 

commandos 




SPECIAL REPORT: FOCUS 



?1 How To Ta k e Be t ter Plwtoi 

92 improving Your Images 

Get more mileage from your photo gear 

93 Fun With Film 

Get e*otic effects without special gear, 

95 One On One 

Shoot flattering portraits with simple gear. 

96 Focus On Speed 

Tips from a professional race-car photographer. 

93 Night Shots 

Howto capture dazzling light displays on film. 

99 Shoot The Moon 

Easy lunar pics. 

100 Inner Visions 
Infrared secrets. 

02 Developing 
Tips at the lab. 

03 Fading Memories 

Save your shots, 




AUT OMOBILES 

20 inside Detroit 

Our Motown man brings you the scoops. 

26 Imports 

From Allas to Vug os, we track down the inside story, 

30 Car Clinic 

Got a car question? We've got the answer. 

46 Motorsports 

We put you on the pole position for the action. 

5 1 Econo Comma ndo* 

The world's top pocket rockets in a fight to the finish. 

72 National Nostalgia 

Now you can rent a classic car 

115 Satur day Mec h anic 

Finding and fixing" water and air leaks. 

HOME/SHOP 

28__Old House Restoration 

Bob Vila drafts some new ideas for some old treasures. 

Simple solutions to common problems. 

@2 Sabre Saw Secrets 

A do-it-yourselfer s guide to the versatile sabre saw 

66 Breadwinner 

Mobilize your kitchen with this roiiaway baking cart. 

1 07 The Better Home 

* Replacing a water heater • Replacing a starter pulf- 
rope • Homeowners clinic • Appliance clinic 

MILITARY 

56 Battlecruiser 2000 PLUS FREE POSTER I 
Stealth and firepower will revolutionize sea warfare. 

SC1EMCE/TECHMOLO GY 

1 3 Tech Update 

me latest in space, automotive, computers and more. 

40 Science 

Our magnifying glass gives you a doseup. 

79 Micro Machines 

How the minute machines of tomorrow wifi work. 

BOATING/OUTDOORS 

40 Outdoors 

Whatever the season, we cover the gear you'll need. 

68 Fami ly Flyers 

Five sport sedans for the water dash in our test 
76_.SftrlQus.Stiad.es 

High style gives way to high-tech optics. 



25 Electronics 

From microchips to megawatts: Understand it ail. 

50 Audio 

Tips snd new-products: A treat to your ears. 

DEPARTMENTS 



4 Editor's Notes 7 Letters TO Time Machine 

1 23 Worth Writing For 1 30 Next Month 
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EDITOR'S NOTES 



n ADM IT IT, I'm an old -car nut There's somethin about cars of the '40a, 
'50s and ‘HUs that is simply not there for me in new cars. Call II character. 
Cal] it charisma. Call it what you (iko. For roe, old car* have it. Mew cars 
don't. My current old-car possessions include a 1S57 Ford Thuiulerbird and a 
1SH59 Chevrolet Canwn Hally Sport convertible. Both have been restored am] 
regularly cum f vote in local car shows although they're not restored well enough 
to win anything in competition. Even sej, we're pretty reluctant to drive them 
around and risk all the work, time and money we've pul Into them in the restora- 
tion process, So there is the old-car enthusiast's dilemma — what good is fixing op 
and restoring nil old car if you're afraid to drive and enjoy it? Now; here comes 
National Car Rental with the solution— at least if you're in the Los Angeles or 

San Francisco ureas. 
They'll renf you old cars. 
And good old cars* too. 
Cars you'd want to own, re- 
store and drive if you were 
in the hobby— like a '58 
Corvette or a 'tiS Chrysler 
30QH convertible, fn fact, 
these are two National E^ars 
1 drove recently as part of 
our research for the article 
on page 72. Both care were 
in excellent condition anti 
the 300 H was one of only 
123 produced that year — a 
rare piece. Our Auto Edi- 
tor* Tuny ft wan. and Weal 
Coast Editor. Len Frank, 
sampled Nationals offer- 
ings in both the Los Ange- 
les ami San Francisco 
areas. Despite having to 
push an MG across the 
Golden Gate Bridge, ft wan 
reports a generally positive 
experience. 'There's bome- 
thing neat about driving 
around in these das sics, 11 
says ft wan. Which Ib just 
what I've been baying. Now 
I'm waiting for National to 
expand the program to oth- 
er cities. . . . With nil the 
talk in recent mouths ahout 
stealth aircraft* it's not surprising that both the Army and Navy are actively in- 
vestigating land-based weapons systems and seagoing warships with low- visible 
signatures that make them harder fur enemy radar to detect. We reported on a 
new generation of tanka and armored vehicles in our May 19BB issue (page 9Q* 
N ow, here's w h at the N a vy h c I u j ng . Ou r story . "Battlec r uiser 2000, n on page 6G + 
describes a whole new surface Navy with ships that are totally different in ap- 
pearance — and fund inn. The new ships will serve merely as launch platforms for 
missiles and will pmhuhly never even be within sight of an enemy ship or target. 
The whole operation will be controlled by 
remote-sensing and computers. A far cry 
from the classic naval engagements of the 
past, like Midway and Loral Sea. where 
great ships clashed heaibon with lb-in, 
guns and [>lanes launched from carriers, I 
gue&e that's progress. Tit next lime. 





! drove a 30GH and Corvette wtille . . . 




, „ . swan and Frank pushed an M»G. 
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You see, we've designed the new 
1166 Holgufl* Drill to be the most com- 
fortable professional drill yet. Its innovative 
handle and textured grip offer maximum 
control, any way you grab it It’s not front 
heavy or back heavy. And anyone who knows 
construction knows that with superior balance 
you can hold on a lot longer. 

But lire 1166 doesn’t just feel good, (ft powerful. 
With a 4 amp motor, it has more power than all other 
drills in its class, tt also has a high-quality machined- 
steel chuck for powerful gripping. 100% ball bearing 
construction ensures smooth operation and long life. 
And for extremely accurate drilling, there's a built-in, 
two-way ac c u bor e le vet 

Sc pick up the new llbb l-iolgun Drill from 
Black & Decker. You won't want to put it down. 
Until you have to. 

For details on more builders' toots, write: 
Stack & Decker, 1166. 325 E. Oliver St., 
jt, Baltimore, MD 21202. 



NOTHING BEATS A 
• B1ACK&DECKER 
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Cuprinol. 





JI ' j^UI 






1 *i t- j 




L’ ^ 






,; || to 

t-uppins ^Lurtnn 




Look for the Cuprinol® name on Stains, Deck Stains, Wtxxl 
Preservatives and Sealers to fight the effects of weather on siding, 
decks, fences and other exterior woods. No matter where you live, 
there’s no more beautiful way to preserve wood’s natural beauty. 








Cuprinol 

,_ n nRAsn 

W nen it s wood against weather. 



/■brrtJBjkwir.'r tuffHTmatiw call CupnTw! ' [hand Technical Smrket: 
m-624-PROS CT: 800-228-7103 

( IfUhlUp SKtXrJ |njmpr» |f. | 
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LETTERS 



From Woodshed To Would-Be Guest Cottage 






PM woodifretf plans were rnodP 
lied to IhcFljcFe quest roam. 

from POPULAR MECHANICS , 
Bo x 1014 , Radiu City Sta- 
tion, New York, NY' lOlOl, 

Them's 
The Brakes 

Thanks for saving my brakes 
and maybe my life. Your 
item in H Car Clinic" (page- 28. 
April 'SS'l answering Gary T. 
Allen's question about his 
Pontiac Trans Am parking 
brake got me tn check my n 8G 
Fiero, 

Who would have Lhougbt it 
necessary Lo periodically use 
your parking brake to keep 
your rear brakes adjusted? 
Mire didn't work and my 
brake peel a] had been low 
when stopping, With a lot of 
pulling and pumping, the 
right adjuster started work- 
ing and after pulling off the 
rear wheel I got the left to 
work, aim 

I can't believe there's 
nothing in the sendee manual 
to tell an owner that using 
the parking brake is neces- 
sary for rear brake adjust- 
ment! 

JERRY SCREEN 
FRANKFORT. IN 

I checked my T rans Am— if b 
got 20,000 miles — and sure 



WP^PK'YTE been Bitting on 
I TJ Tj vtiur plana for a wood- 

LU^hed f 1 lL t> Id -Fash- 
ioned Woodshed With A 
Newfangled Look + 3 ' page 
133 h OrL 78) while waiting 
for our i ild nuthouse to fall 
down. The raccoons finally 
made their way through its 
rotted boards to ravage the 
garbage cans stored there. 
And since we had installed 
indoor plumbing in our near- 
by summer cabin in the 
remate forests of the Berk- 
shires, we were ready to re- 
place the outhouse with PM's 
woodshed. This is how we 
modified your plans to build 
the structure you see here: 
We incorporated raccoon- 
proof housing for two gar- 
bage cans, losing a bit of the 
wood storage space. We 
floated the structure on five 
6x6 press □ re-treated beams 
on a bed of gravel I ft. thick. 
And we on I urgei I the shed to 
8 x 18 fL providing Us with 
an 8 x 12- ft. workshop which 
will eventually he used as an 
extra bed roam. Thanks fur 
the busk 1 plans Lo whfcch we 
added a lit Lie inspiration of 



our own. 



KE.VN KTH SCH W A RT£ 
NEW BERN; NC 



WiituLshni plaru } fX802C t urv 
available for $2 postpaid 



enough, the parking brake 
was useless and the rear 
discs were enabling. As Mori 
Schultz warned in ”Car Clin- 
ic" only the front discs were 
working! The owners manual 
doesn't cover the subject and 
even the factory shop manual 
Is fuzzy about how 1 the park/ 
rear discs work. A jury - 
rigged affair of springs and 
weights supposedly keeps 
things, safe. But I wonder 
how many other Firebird and 
Caniaro owners are driving 
around t hinking they have 4- 
wheel disc brakes when they 
only have brakes working at 
the front. 

PRESTON Ft. HOGUE 
DALLAS, TX 

Quad's Not First 

In “Quad 4: The Inside Sto- 
ry” (page C2, Feb, '88) you re- 
ferred to the new GM design 
as America's first 4-valve- 
|wr-cy Under engine. But you 
overlooked the 4- valve Cos- 
worth Vega that Chevrolet 
sold ns a product Loti car in the 
mid -70s. 

TOM GORE 
UNION GROVE, AL 

The Quad 4 is, as we said, 
“the first domestically 
produced, mainstream 
mu lit valve engined' The 
Cos Worth Vega's 4 -value, 
twi n - ca m cylinder head 
came from England. How 
ever, we should have 
further qualified our 
statement referring to 
the Quad 4 as the first 
‘'modern" four uulve, since 
several early engines used 
the idea in a flat-head con- 
figuration. Sfutz in 1917 
and Pierce-Arrow in 1919 
are two examples. 

1-Man Furniture 
Factory 

My husband H Reno, has been 
an enthusiastic collector 
— and user — of POPULAR 



MECHANIC^ since l he An- 
gust 1988 issue. Since he's 
now age 58, you can ?ee LhaL 
he has been woodworking 
virtually all of his life! PM 
plans, tips ami bow -Los have 
seen us through the con- 
struction of several houses, 
boats, yard projects, cabi- 
nets, lathe work and years of 
repairs. Three of his recent 
projects, turned out excep- 
tionally well. Our No. 1 son is 
delighted with the home desk 
from the Nov. '86 issue (page 
114). Our daughter is thrilled 
with the classic oak table 
from.luly TE3 (fiage LUJ) and an 
oak china cabinet that's 
based un several PM cabinet 
plans that my husband men- 
tally stored away over hie 50- 
year love affair with your 
magazine. Our next project 
is your roll tup desk (page 80, 
Jan. 76) for our No. 2 son. 
M a ny thanks for so ma ny 
years of pleasure! 

NORMA MLSStU 
ROWELL RIVER, B.C.. 

CANADA 

Plans for the home desk 
(Yl9hnak table (679 A) and 
rolltop desk (PL-1736) are 
listed in P>3'^ Plans and 
Ideas brochure, which is 
available from POPULAR 
Mechanics, Box 1014 . Ra ■ 
din City Station, New York , 
m r 10101 Jar $1.95. WM 




Table Is ooe of many PM pfbjeci* 
txrill by reader MIbJo. 
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Modern fuel-injected Vortec V6 power, new standard 
shift-on-the-fly Insta-Irac system. 



Want a better way to go? Get into an '88 
half-ton Chevy 4x4. You get 15 more 
standard horsepower than Ford gives you 
standard. Coupled to a slick-shifting 
new standard 5-speed, 

Another Chevy advantage that won T t 
slow you down: standard Insta-Trac. In fact, 



Chevy’s the only full-size 4x4 that gives you 
both Insta-Trac and independent front 
suspension: 

Check out Chevy. It's the difference 
between an old new 4x4 and the first all- 
new full-size 4x4 introduced in this decade! 
At your Chevy dealer's now. 




Old in-Ene 6-cylinder power, same old standard 
get-out-in-the-mud-and-change-hubs system. 








ijpirv/fi' 

lEI.'X'Jj SST„ 

!3 jajjtt ro * thrnmm pu* 

iiw ijmi Cfii-i t : Je .tlfir far mrmt iiHVJl 
I^iml i ■_ ! ma IWTniL'd wrvrrftniv 



Beal-backcfl Cn*ws own 6- year.' GO. OOD- m i le 
powertrain warranly protection dnd ft years dr 

100.000 mflea of ouler-foodv rusttimuBh 

protection-. Solid proof of thq quahifflfejilt into 
every new 19BB lull-size Chevy pi 
“ E-nciycJus oIIibt gm product 
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?5 YEARS AGO: JULY 1913 



Cliff Climber 

In July 19 13 PM looked at the 
ta.Ay way to climb the 

Alps— by aerial cable way* 

Focusing on safety features 
of a newly built Tyrolean 
line., we noted the HVin. 
steel tract ion cables, wheels 
1 1 ye ply flangtt l to defy de rai I 
meiU H automatic brakes, 
wind-swing arresters and 
backup batteries should 
hauling motors fail. In addi- 
tion, in case of total system 
failure, each car had a canvas 
bucket to lower trapped pas- 
sengers to the ground. 

50 YEARS AGO: JULY 1936 



Movie Model 

FI fty y eaj^s ago ou r cn ver fea- 
tured a model railroad set 
that was a hobbyist's dream , 
Laid out over 2400 sq_ ft. in- 
side a Hollywood sound 
stage* the system bad TOO ft. 
of track loaded with switch- 
es, crossings, culverts, 
bridges, signal stations, sid- 
ings, towers and cutoffs. On 
an elevated platform at une 
end nf the stage an operator 
co ntrol led I ft electrical c ir- 
cuiUtn slant, switch ami stop 
the (rains. The mini system 
served special-effects crews. 





2S YEARS AGO: JULY 1963 



Wet Arid Wild 

Our July IWvt cover showed a 
jet-propelled hydrofoil 
Brjeing had built fur the 
Navy. Tho experimental 
craft featured a fuseiage/ca- 
bin suspended between two 
pontoons and hit fifi mph. We 
compared the 1 flying cat with 
a plethora of pleasure boats 
that defied tradition, includ- 
ing a cruiser with a hinged 
flip-top cabin, an ail-open- 
deck river boat that rode on 
foam- filled pontoons, and a 
ZS-ft. cruiser with foils that 
retracted hydraulically. 



0i Mm i 
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Ssmd £ tom per 

Th c A ust ral la? i c lesert . whi eh 
has no rail lines p had no sub 

stantfal roads 75 
years ago. This 
truck, which - 
packed a 25- 



ton engine, had w heel -planks 
that Were laid down as the 
vehicle rufletL 



Flat Out Fait 

Under construction in 19J8 1 
this vehicle held the land- 



? 



*Wk > 



speed record for 16 years, by 
far the longest 1 -car/ 1 -man 
reign. In 1939 John Cobb 
brought the car to 369.7 mph. 
and in 1S47 he hit 394.2 mph. 
The 3-ton vehicle ran on two 
l25(}-hp engines 
cooler) by ice, 

& 





The Deep Life 

Jacques Cousteau offered 
his vision of aquatic liv- 
ing. He detailed a week- 
long experiment in which 
two divers inhabited an 
undersea module 
with internal air 
pressure equal to 
external water 



house for harvesting sea L. 
plants and fish. The future, 
according to Cousteau? Arti- 
ficial gills for unlimited free- 
dom under water. m 



H> 
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Motorcraft maintains that 
peace of mind is doing it right, 
with the right parts. 



With Motorcraft replacement parts, 
you can maintain the same quality 
that was in your car from the start . 




For some it's a labor of love. For others, 
it’s just labor. But for everyone, it’s sat- 
isfaction knowing the job is done right. 

So if you do it yourself do it right, 
with Motorcraft Quality Parts. 

Like Motorcraft FL-1A filters. 

They trap more dirt 
and protect your 
engine better than 
other leading brands. 

Or Motorcraft Tested 
Tough batteries, with improved cold 
cranking power and increased re- 
serve capacity. Every Motorcraft part is 
designed to deliver performance and 
peace of mind. We insist __ _ 
on it. So should you. IVlOtOrCIciTt 
And Motorcraft fits 
Ford , Lincoln , Mercury 
and all other makes of ears and trucks. 

For the Motorcraft retailer nearest you, 
call 1-800-521*5181. 



QUALITY PARTS FOR QUALITY CARS 






Flavor 



Let's not beat around the bush. Flavor is what 
Merit’s all about. Real, satisfying flavor. Take-a-puff, rewarding* 
down-to-your-toes flavor. It’s what you love about smoking. It’s what you 
gel from Merit. And because of Enriched Flavor* Merit delivers 
all this taste with even less tar than other leading lights. If that 
sounds like your kind of cigarette Just say the word. 

Enriched Have A solution with Merit. 




Merit 



Filter 




SURGEON GENERAL'S WARNING. Cigarette 
Smoke Contains Carbon Monoxide. 



Kings: 0 mg "Mr" Q.6 mg mcoliitB w. par erg aralla by FTC melhoi 
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INFRARED 
IMAGE R N 



DELTA 

SECOND 

5TAGE 



J.ONGU/AVE 

INFRARED 

IMAGER 



RASED 

LADAR 



ULTJ? AVJOLET AND VISIBLE 
IMAGERS AND SPECTROMETERS 



MPCROWAVE 

RADAR 



INFRAJ7ED 
SPEC fPOMETEP 



(iiSTS) has to spot LCHMs 
befi u - t j they release reentry 
Vehicle* el ii r I decoy*- T W r i 

LonLruL-Utrv— (irutmomi und 
Lockheed — -are now devel- 
oping designs. 

Iti geosynchronous orbit 
22MV miles above Eart li> a 
[■1ST* <dt i-lliti- mu hi liable 
to pick out sudden sources of 
hi nt from ii fiet (I i if m quarter 
ofthe phuHL 

An even tougher job will 
Ik-* treking sun I identifying 
reentry vehicles els Lhey arc 



over the aLmosphefx 1 . Lock- 
heed and TRW Eire working 
up L iPiu-i-jit^ for a Space 
Surveillance mid Trucking 
System i SSTSi In rover this 
mid -course phase nf missile 
trajectory- To help the de- 
sign pmcess, I he Defense 
1 lepitrl mend hist winter 
launched via [Jella rocket im 
experimental module fes- 
tooned with a variety of sen- 
surs, At IKK) miles above 
K arth „ the s| m l- c c ra ft re - 
leaned Lent objects En simu 



HUNTSVILLE, AL— The 
Strategic Defence [niliative 
fSDll is eo ale stung into ;t 
phase-one Strategic Defense 
System (SDSi that jilanners 
hope in deploy be f ore centu- 
ry's end- Along w ith hyper- 
celueJty Intercept urs and 
n ro u nd - bas e cl monitoring 
Stations h SI )S calls for space- 
craft bristling w it h Lech ool- 
ogy for sensing m! tracking 
ballistic missiles 
The bnnal-phase surveil- 
lance ami tracking ay atom 



QQerLER 

RADAR 



AtKsve, Lockh^ed-concelvcd 
em cr^ifE detects heflf off 
ICE) Mi liftoff plumes. Mirror m 
retell guides infrared 
radiation to concealed array 
of drarge-coupled devices. 
Functions off external devlcei 
Src classifrcd. Derta-J^unchcd 
experimental module [lefi| 
tontaFns both active and 
passive leruorx, Including 
Tiiser defection and ranging 
[ladarj. 



late both live missiles ami do- 
L'o v s , then maneuvered in lot 
the sensors view the objects 
against Kpace. atmosphere 
and planet backgrounds. 

The increasing dollar 
amo unis slated foi-svnsnr r le- 
vel op ms- svt, a lung with t he 
secrecy sheathing Like rr- 
M'lm'h, speak i ■■ i he pivotal 
n ile that sensing play in slra- 
ti^giiHlefenst 1 planning . 

E-Jitur T'lti Etjlc 

A,v::i.|r-I Fr,JiUir Gle ji:n, J Pisht 

( ■‘Tin-.i-.r -r M'k' fnlr^i 
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Earth's Flying Saucers To Probe Planets 



grammars recently side- 
sU'jijwfd a thmirvtfcul hurdle 
t.. harming the machine'* 
full pnwi-r* TUf computer 
E3tK%A oiirilLilE-fci ll> times faster 
than lUiL'oprtMlirU 1 *]. 



World i f A 5 T ciE hypcrcuOt. 



Super flui negotiates curves more easily than conventional Uui DfJvei? 



Tractor-TVailer 
Becomes Bus 

LOS ANdRLES, CA— 
Home e* i mmut t j r.s re idrent I y 
riding this hybrid vehicle 
fit tin Orattgi? * ’rmnty parking 
lot* in downtown L. A. The 



driver rail is :t stun rkt rcl 
Vulvo White tractor mndel, 
iitidiiMcxk-jffi bus maker hii* 
sly tei l the iwtssenger mu In If 
like an airline caliiin. Advan- 
tage* urer invent ioitul hus- 
e* iiuluiie sn h^latuial 
saving* on niamu-siaiice and 
a fiiL-J - cffic i eney ec I ge. 



like from engine fed, 

Programming 

Hypercubes 

A LB I Qt KtitjUtL N M — 
Tl: - h yperrubr at Sunrlia 
Niiliuria] Lab* works 1(124 
inunrrim(HUtei j -C4itibflr pro- 
aimuLium*oijply. Pn»- 



P AS ADEN A. C A— Ross 
Jones ol NASA's Jel Propul- 
sion Laboratory has pro- 
posed using eleclromagnehc 
(EM) ra if guns to launch 1 0 lo 
50 small, relatively me* pen- 
sive spacecrah every year 
from low Earth orbit. 

The 6-in_-wide craft couid 



perform either flyby or impact 
missions Though each vehi- 
cle would be limited to only 
one to Ihnp-e functions, multi- 
ple spacecraft could ha Mown 
lo the same target carrying 
ddferenl experiments This 

redundancy could guarantee 
at least partial success. 



One big advantage ol EM 
launch is ihe extremely high 
velocilies. For example. 
Jones estimates lhal a 3- 
soacecraft could 
sxit velocity ol 
about 22,000 mph, enabling il 
to travel 750 million miles In 
two years, aided by additional 



MinUpaeecrjft adapted From 
SOI klnctic-eiwrgyprojffTllc 
deiigm |ieSt | detects radiation 
from Saturn. Craft il dwarf ed 
by 1 ^ 70 ; Voyager 1 (above [. 

on ’board propellant. 

Space scienlislS could 
capitalize on EM research al- 
ready conducted under the 
Strategic Defense Initiative. 
Key to the concept's develop- 
ment are instrument insen- 
sitive lo high acceleration and 
magnetic fgreos- 



H 
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New Wings For 

LONG BEACH, CA — Start- 
ing iti HUM), earner- ha sell 
anti attack pilots will 
Itarn t In- rnjn^ un this 2- 
|]laft McL»urm.‘ll Llou^Jus 
British Aerospace trainer. 
ThoT-l^A liu^iaw'k will n- 
pla«! tin* T-2C Bui’ key (rand 
TA-l.J Sky hawk it--, the cen- 
terpiece for the NavyV new 
unrterjirafluttte jct-piUA 
training HyKtem. 

Adapted frnin British 
Aerospace's Hawk tmjnt-r, 
lh<‘ plane has been lailuml 



Training Carrier Pilots 



for carrier tuki-itff and litiitl- 
mg Mi>rlifi[-d.tirjj3s include art 
rt trusting hook, strength- 
ened iitrfranuv lateral 
ruthtrlhim voniraJ 
air brakes, 
higher-lift 
wings f jiiii I lmIliuI- 
wheel steerable forward 
Ea tul i I ig r ■ Th e H ji w k 1 s 

in Bulls- Key ce engine, 
de voiojii nj 2 SJ50 pounds of 
thrust, aba (rowers the Gos- 
hawk. It is just under W ft. 
h mg* uhbuUft win^pi-LiL 



U mlergmliiMe Goshawk 
I lilies will ilIsu work out ex- 
tanuively on Honeywell-tlo- 



The first Goih^wk 
flew this spring. 



stjriirtl simuhuors. Thanks to 
the Jnw nperatingcfj^U of the 
Goshawk, tha overall rvsiptii 
is expected to cut the Navy's 
tmnbigwi^ in half. 



Outdoor Air Conditioning In Desert 




PHOENIX, AZ — Simple technology is bringing relief lo this 
broiling desert metropolis. Engineers from the University ot Ar- 
izona's Environmental Research Laboratory are supervising 
the installation of 10 3(Ml.-hlgh cooling lowers in a downtown 
Phoenix plaza. 

The structures recall the Mideasf wind lowers I hat deflect 
breezes over pools of waler The Phoenix towers will work with 
or withoul wind, however. 

On each snie of the tower's top are wafer- soaked cellulose 
pads. Sump pumps help distribute water continuously over the 
pads. As the water evaporates from the pads, the air inside the 
topof ihe tower becomes cool and moist. The cool air falls, due 
lo convection, and blows out on Id the plaza through double 
door$ aS the tower’s base. 

The pr essure drop inside ma ml ai ns a steady i make of dry a.i r 
at the top. A cloth bafflo captures wind movement from any db 
ret bon to give this air flow an added kick 



Temperatures outside the doors can he 3CT cooler than sur- 
rounding areas during summer. Decorating the pla^a with 
plants and sunshades will enhance I he cooling effect The air 
is more humid, but fhat's noi a prdbFem for a cHy fike Phoenix, 
The towers will also work to cool interior spaces, according 
to project engineer Kalhy Kent, if coupled with an updraft ex- 
haust tower Operating a cooling tower costs aboul £5 a 
month . including water, and the Va-hp sump pumps can run oft 
photovolleic ceils. Widespread application will lighten electric 
utilities' summer loads in hot. and locales 



C DOLING TOWER 



Hot al r coal Ing 

tower [red arrow], coot* and 
sink i [blue arrow ( Detail of 
iowi-r lopf beJow] itowt 
pump jyitem recycling watei 
tokeep paefc wet 
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HOT WEATHER 

AUTO ACCESSORY 




IS DAYS OF SAVINGS! SALE STARTS JUNE 29; ENDS JULY 16 



Sals Piles, lUrho-Wflash pressure wash- 
er with Ifc-oz.** Soft Suds, For autos, more. 
32 -ol** Son Suds Or Foam Vbx Cent, Ea„ 2.9? 

-Pwfcto<*wti tlSMaA^Prtsm-O^WtH "Aft 



Sole Price. Deluxe air compressor. 

12-voll, 225 psi compressor with pres 
sure gauge, emergency light, more 



K marl 
The u.s. a. 



Oodl^ 







ipfu 




I v 4 







flngipm* 



Sale Price. Zip Wax helps protect 
^U^HKhile providing a durable. 
Wmm ii i 64-fl.-oz. economy size. 



Sale Price. Recharge kit includes con 
of Leak Chek, charging hose and 
safely lop valve, For mony autos. 



-fkiZAtfitjPkce 




ppouD sponsor or the *q«8 m QlW*C l£AM 



: 1940 < mor' CfrfwsalfcX 



73fl; 






HOT WEATHER 

AUTO ACCESSORY 




For All Your Car Care Needs, 



wirnm 



REBATE 



Sale Price la. Oumout car- 
bo ret or cleaners. 1 3 -oz -net 
wl, spray, 12-n,-az, liquid 



Sale Price. Automotive 

er glue effectively bone 
many surfaces. 4 Vi-out* 

iw wi Jm 



Sale Price- Wynn's power 
sleeting or ditcVdfum brake 
fluids. 12-11-02. size. Save! 



EVERYDAY 
LOW PRICE 



Durtefi Atwood Original 
Equipment Quality Belts At 
Everyday Low Prices! 
Choose From v Bens Or 
Special Drive Betts For 
Many Cars And Light 
Trucks. Hlgh-cord 
Construction Designed 
For Less Vibration And 
Smoother Running. 




Sale Price. Wash-N-Wax. At- 
tach to garden hose for spray 
on. rinse-oft ease 32 fl. oi. 



Sale Price. Simon Iz II Value 
Pak. M-oi.-net-wl. paste wax, 
4-fl,-oz, STP vinyl protectant. 



Sale Price. Rain Dance car 
wax. Choose U’OZ.-nel- wt. 
paste or 16-fl -oz. liquid. 

■PneeSttowMH 1 5: WHinS^scuw tanjiin 9 



REBATE* 



Sale Price. Armor All Protectant 

lor vinyl and leather 16 fl, OZ. 

WMI.-oi. Cleon Start 1.97 

fnc» Ibioib Mfr. 1 ! il Mo<^i» lujw Wauntat 



Sale Price. Wheel cleaner, 23- 

n.-oz mag or wire wheel clean- 
er, 22 fl -oz Wheel Magic. 

■mceleiaieV* i SZMtfnowiaie • Dalaitik' 5*s* 



cone Tiro Shkie' 

ip U(ST r-fli #-■ 



jlllO SPRAY 

rAR^BA ^ ar ^FMiA/tj. 





HOT WEATHER 

AUTO ACCESSORY 




On Sale June 29 Thru July 16 



Sale Price Ea. Mini fen for car, RV von. 
A'12-V. Heavy-duty Car Fan . , la,, 10.97 



Sate Price Ea. Sunshades In o wide selection ol fun-to- 
display scenes and eye-catching color combi nations. 

Folding Sun ihadeWHti Sun Glass Design .... Ea.,1.77 



vl^i U 7 PDivoverf I 

W 1 ■ w ■ Conor 

Sale Price. Car cover. Medium size 

Large-Sin Car Cover lif 

X- large Car Coyer 39.9 



Sale Price. 20 <T xHJ' roil of solar window film. Easy to 
apply, helps protect your car s interior from the son. 
30*xS'-ro)l Solar 1 Window Fltm 4,97 

Mfc rTtry vary Nd< Itfd by few 



Sale Price Ea. Sun curtain designed lo shade your car s 
or van 5 interior from damaging sun rays Roller style tor 
convenient installation . Great summertime savings! 

Mfr FnayMeiry 



Sale Price. Raln-X. The Invisible 
windshield wiper" for improved vis 
iblllty and solely. 7-fl -oz. botlle 
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NASA's Mighty 
Robot Riveter 

NEW OK LEANS, LA— A 
unique tmil utfsem bles the- 
filter i iE the Sp;u-L j 

ShuttU-V luigeexliuTiiil tank. 
It's ;i auLaimtL-ii 

riveting machine custom- 
built by f it-mcor Systems and 

upt'Psitrfl i M.irtui M.li-u-lill 
lli NASA’s Michourl usflem- 
hly farility. 

\ni only i* the nw^hinv gi- 
gantic, but it can rivet \>n 
Vi-rlifiil plane, able to work 
oil high curved sections. 

A huge t unit a l iJe fHhsitions 
the cur veil .sheets of me La I 
that the riveter jru ns. The 
machine hm two funeiioiiiilly 
identical upper and lower 
rivi-i ing systems, each With 
an inner and outer carriage 



toHil char ^ T t j r anr| a 5-pcKEitjcin 
rivet iuji'CtioTi system. The 
lord ebanper has an t^-poni- 
tiun routing tonl turret con- 
taining 12 drill holders and 
six anvil holders. 

Tin-/ systi-m car automati- 
cally select Lite right ±ij?.o fas- 
tener by measuring the 
thickness i if the material to 

he fastened Input her. Elnvh 

riveting asstmibly has a fi- 
beroptEcs system to detect 
missing or mipurtenlerl fas- 
tener> before iiijeerkm, 

Each system requires a 
control- station operator and 

an inner obs^rver- 
According to Mail in Muri- 
t'lla, the machine can drive 
2fHIU rivet* a day when fully 
ope n 1 1 ] ■ i Ha L The ace u ra c V 
and quality of the work i - ex 
fK uted to save H(1 percent on 
riveting malerial costs* 



Ri ng-shaped positioner moves Curved sheets into riveter. 



Hu mbly. Both operate imJe- 
pemientl.v and tan t»e work' 
i ng at t he sanie 1 i tne . 



liOCEitcil on the outer car- 
rbgv assembly is a pneumat- 
i ca l ly □ pe ra Led au to ma t it 




Virtual-World Remote Control 



MOFFETT FIELD, CA— 
NASA's Ames Research 
Ceninr has developed an in- 
teractive virtual -environment 
System lor use in space. Con- 
trolled by operator position, 
voice and gestures, ihe sys- 
lem lets a user explore and in- 
teract with a re mole site. 

A he (met -mourned visual 



unii consists ol wide-angle 
liquid-crystal display screens 
lot each eye. 

When the user moves his 
head, a (racking device con- 
trols t he c h a nges in displayed 
stereoscopic images sent 
from remote sensors 

Delivered through head- 
phones, 3-dimensionat 



sound provides spatially cor- 
respondent cues tor objects 
in or outside Ihe field of view. 
The system also uses speech 
synthesis and recognition for 
reporting and response. 

For lactile interaction, a 
user wears gloves with flex- 
detecting and motion- track- 
ing sensors trial transmit the 



TtlcrobiHlMlIytcitlrg pntu 
malic gffliper at Space St a 1 1 on. 

arm. hand and finger move- 
menEs to e computer. 

Applicalions being ex- 
p la red include workstations 
For tele robotics, ihe managet- 
ment of large-scale integral 
ed information systems, and 
re mole surgery 
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Building A Better Bobsled 



Airflow Sciences engineer* craft sled model from clay . 

LIVONIA, Ml — It's back lo Ihe drawing beard for (he nexl-gen- 
eraliofi bobsleds (“Gold Medal Gear/' page 72, March 1988). 
According to sled designers at Airflow Sciences Corp {ASC), 
Ihe breakneck pre-Olympic schedule meant the sFeds were 
delivered to the Calgary Winiar Olympics before testers coukJ 
provide good over- (rack data 

The next step,, says ASC a Jim Paul, is ihe development of 
[wo test sleds outfitted wifh sensors to detect lemperaiuro, ac- 
celeration, aerodynamic pressure and other factors. Telem- 
etry devices will relay the data lo a computer during test runs. 
Though the two sleds will look identical, one will sport a con- 
ventional steel chassis while the other will have ASC’s chas- 
sis-less fiberglass-composile destgn. 

ASC will pay parlrcular attention lo high- frequency vibra- 
tions. One issue is whether the sleds perform better when Ihe 
runners plane smoolhly or chatter down Ihe track. 



Synthesized Sounds 
From Saxophone 



Plants Help 
Purify Sewage 

ITHACA, NY — Deviled by 
Cornell t Ini verity research- 
ers* an exjieri mental facility 
first runs raw srwage 
! Finnish tanks containing 
anaerobic bacteria. H rht- mi- 
crobe* abnurh toxic sub- 
Htunce* ii ml digest susj'ii j rul- 
er l scj liil matter, cuim-rtiiig 
the tvaaie Up useful rm-tfiane 
gun, Effluent from the bacte- 
rial look* then filters 
through roots of plants 
grown in shallow hydroponic 
troughs. The partially treat- 
ed wilier is sis] i nutrient -rich 
and clean enough tu nourish 
healthy plants. Outflow- from 
this stage, once disinfected* 



Company inpvi with output 

i* clean imoiigh to ilrink. The 
system generate.* imrsury- 
quuhty plant* ami u*es itiini- 

irud energy, 



WEST LINN, OK Musical 
engineers continue to forge 
new hybrids between tradi- 
tional ami electronic instru- 
ments. H ringing digital 
control to this saxophone in- 
volved fitting a flex trans- 
ducer inside the reed, plant- 
ing an air-pressure bennor ut 
the base of the neck, and re- 
placing the finger keys with 
id net runic buttons. These 



Superresolving Microscope 



ITHACA, NY— Thu prob- 
lem: How tu receive micro- 
features smaller than the 
wavelength of light, w ithout 
damaging the sample by us- 
i 6 ig * holi Cr-WaV elengt h rad i ■ 
at ion like X-rays or charged 
particles like electrons, 
Cornell engineers have il- 
luminated such ultra tiny ob- 
ject*. The apparatus consists 
rsf a super thin aluinitnsm- 
cnated glass tube ending in 
an aperture V^th the wave- 
length of light — ' i.Hputh i if a 



hair’s width, The aperture in 
fixed at an equally minute 
distance from the sample, 
which ibi lit from below. At 
such a short objwct-Ui -aper- 
ture distance, aperture 
width, rather than wave- 
length, determines resolu- 
tion. The technique will yield 
high -resolution pictures of 
viruses, molecules anil mi* 
cromiichiiies. m 

Sample H scanned and Image re- 
constructed like a TV picture. 



features translate perform- 
ance-tip pressure changes P 
breath attack and note? selec- 
f U m — i n to d igi tal data. Rout- 
ed instantly lo a synthesiser, 
Hit- data guide the shaping oi' 
sounds. A saxman can even 



#nd 

sends performance data to tyrv 
thed/er InTerface-pelf ]. 

program an onboard micro- 
computer to doctor his per- 
formance data before it 
leaves ihe instrument.. 



IB 
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Before you buy any radar detector, 
check its references 



Since our beginning in IB T&, wl-'vl- always 
been commuted to high performance raoar 
warning. The nesurts of that commitmsnl are at 
the bottom of this page. 

Our strategy 

Our engrneefs never stop working on the 
challenge of radar warning. When they indent 
a better way. oven if it r s only a minor details, 
we rush that improvement into production, We 
don't wait for ne*t year's model: We make a 
running change in our own factory in Cincinnati 
as scran as possible. 

Perform once payoff 

Thts policy of running changes instead of 
model changes allows us to apply our energy 
where- if does the most good- maintaining top- 
rated performance. We never waste our energy 
on new stylin g and funny features 

Ihc payoff for you: when you buy Escort 
or Passport, you know you're getting the latest 
science In radar warning. 

th « k cur r*f*f*nc« 

Allot ten years m the radar- warning busi- 
ness. we chink our way works best. But don't 
take our word for it. 



Listen tu the auto magazine experts. Below 
are their teat ratings, And those am overall 
ratings, noi just quotes token out of conl&xt. 

Wall *end proof 

Just can U5 ton frae £1^00 543-1608) 
and we'll send you the most recent tests, com- 
pfcele and u nedi ted. Read for yourself exactly 
what the exports say. 

From ui to you 

In addition to continuous Improvements, 
we hove another unique policy, wo -sell direct 
Iq you h not through stores. Because we can 
serve you better if we serve you personally. 

Call US toll-free With arty questions. If you 
decide to buy, orders in by 5:00 pm eastern 
lima go out the same day. We pay for UPS 
shipping, And overnight delivery by Federal Ex 
press is only *10 extra. 

Guaranteed orili* 

If you're not completely satisfied withm 
30 days, return your purchase, we'ii refund ail 
your money, including return postage. There 
are no hidden charges. 

For radar warning you can count on, ju&t 
callus toil free. 



Ordar today 

TOLL FREE l-SDO-543-1608 

| Men Ml fiom Hpim. 5*lSui> 9:30-6 E5T;. 





PASSPORT 

PAQAP-BECElViB 
PASSPORT S 2 f& i Ota rm, wtd f 16.23 cb* l 

ESCORT 

RAUAR mMBNQ RECEIVER 

ESCORT *245 (ttoan?* nddiiO^fltiui 

Cincinnati Microwave 
P Department 66B7fl 
On-e MicrawavG Plaid 
Cincinnati, Ohio 45249 9502 




INSIDE DETROIT 



BY JIM DUNNE 



Ford Escort For 1 990 




I OR [> IS testing its 
planned replace- 
I merits for the Escort 
line. This 2-door will be #old 
by Ford dealers exclusively 
along with a 4-door version* 
Mercury dealers will get the 
4-door as the replacement for 
the Tracer thut iL now im- 
f h»1s from Mexico. 

The cai' will he built by 
Ford in, the United States, 
but much of its chassis design 
is takers from the Mazda 32& 
However,, Feed will furnish 
the (Irivetnin. including en- 
gine, transmiffirion and front- 
drive system. 

Note the mask over the 
rear window and C-post in 
the photo sit right. It covers 
part uf the side glass and the 
seams of the hatch-door open- 
ing. Headlights on this ear 
are of a low-profile type that 
allow Kurd to create a lower 
hoodline and a lower overall 
appearance for the car.. 



Sizing Saturn 

GM will build Lho Saturn in a 
size halfway between c [im- 
pact and suhenmpact . That’s 
the plan for the Saturn cars 
you’ll see in late 1SHJ0. 

Saturn planners have 
largely abandoned the itlc^a of 
building a .subcompact to 
compete with the least ex- 
pensive imports. Instead, 
the car will be a competitor 
for Accords, Canny*, t>2tis 
and similar models. Three 
body styles are planned: a 4- 
duur sedan and two 2-door 
types. 

Three 

New Names 

Chrysler will field car?, wit h 
three new names for 
ltJbU — Dodge Spirit, Plym- 
outh Acclaim and Chrysler 
Imperial. 

Spirit and Acclaim are 
newly designed cars— code- 
named the A -bodies— that 
replace Aries and Reliant. 




underpinnings for 199&. 




The Imperial name has 
been resurrected tn go on 
Chrysler"* now flagship 4- 
duor sedan. Major differ- 
ences between the Imperial 
and the current New Yorker 
are a 4-in , longer wheelbase, 
a similar stretch in the over- 
all length and an opera win- 
flow in the C-pi liar- 

Geo Tracker 

The bow-tie badge on the 
l grille of the sporty utility ve- 
hicle seen in the photo below 
says Chevrolet, but the Geo 
Tracker lx-1 will be built by 
Suzuki, not General Motors, 
The 4 -place T 4 -wheel-drive 
Tracker is smaller chan 
Chevy's S-iO H Inzer, but 
larger than Suzuki V highly 
successful Samurai. 

Two 4-cylinder engi nes 
will be offered, a LMter for 



the base Geo Tracker, and a 
LS-Utcr ohc all-aluminum 
performance edition for the 
premium model. 

The hardtop shown here 
will be joined by a convert- 
ible &nft r top model in Chevy 
dealerships sometime! late 
this year or early in ltlb!). Su- 
zuki dealers in l he United 
Stales will also get their ver- 
sion— without bow lie— at 



about the same time, when 
they will sell the Tracker 
alongside the Samurai. 

Geo is a new name Chevy 
plans to use as a marketing 
umbrella that will cover all 
its import?, including Sprint 
and Spectrum sedans. Ini- 
tially, the Tracker will be 
built in Japan and shipped 
here. But in its second year, 
the vehicle will he produced 
at a Suzuki plant in Canada. 

King Corvette 

At Chevy they call it the ZR- 
I, but it probably wit! be 
known by \L& more dramatic 
King of the Hill label. 

Latest reports on Chevy'* 
supercar indicate that 
the highly complex 32- 
valve, doubles verhead-cam 
engine won't be repairable at 
the average Chevy dealer- 
ship. If something goes, the 
car will be returned to 
Chevy's engineering center 
fPltnMr hi rw tu page M) 




Chevy win add Suzuki -bullE Geo Tracker sport.- utility entry midway 
through 89. Hard and soft-top etftt Jonj will p* offered, as werrasJwd. 
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Exercise Your Options. 




Buy a Jeep Comanche better equipped 
and loaded with options for less money than 
Ford or Chevy: now only $7630? 



Start with a great base price then add our most popular options in Super Option Discount Packages and 
get more Jeep for less money. Similar savings are available for all two-wheel drive Or four-wheel drive, 
Iongbed or shortbed models. So no matter which Comanche you choose, you'll save. And best of all, 
you 11 be investing in an American legend: Jeep. For further infumuiion, uu toii-ff«HnHE£FEAGt.E 



Super Option Super Option Super Option 
Discount Package Discount Package Discount Package 
4WD JPl 2WD JP2 4WD JP2 



Super Option 
Discount Package 
2WDJP1 

Save $1000** 

* Ploo«r Tfim 

* INivwt Slntlif 

1 Intermiltnit VVipen 

* D%m\ MWwon 

* Rear Slrp Rumpet 

* AM/rM ET litfmf Kadiu 

* Tintfd 

* SUdintt Rear Window 



Save $1200** 

* PkrtiBw Trim Pkk^ge 
m I'chver Steering 

* InlmitlltvRl 

m Dual Minora 



Save $1200" 

► 4 .G Litre PeJU^t-T^Ji SJjr P Ihtf ffiOtf 
powerful cftglrw In Its dm 

* FLcinm I ri m Package 

* PdWfr Steering 

T lntenwlJllFxll 4Vlp#ti 

■ Lhul Mirrors 

" H*ir ^lip llumpcr 
" C*Lige Cirou p 

■ Tilt Steering Wheel 

■ AM/TM ET Stereo Casoctle 

* Tlided niiu 

* Sliding R**r Window 



Save $1200" 

* 4.0 Litre ftjuKrrfcdT Sir 

* FLomref Trim PidiiiKt 

■ FWreF SlRring 

9 Int mrultent Wrpera 

* [ trial Minora 

* Rear Step Bumper 
“ OiruRr Group 

9 Till Steering Wheel 
9 AM/fM tt Stereo Cauetle 

* Tinted Gian 

* Sliding Hear WipulnH 

■ ConvrnlJimAl Sp* rt TIf* 

* SUd PUl? Path jjp 



m Rbit Step Bumper 

* A M/I’M FT 5lc™ Radio 
’ JIM ed Q« 

* SUdW Rmt Whdow 

■fl.'ai.Ml nn rrianufaHimT ^saiK^ril^d nrfail prkv 1 1+ £WD O mtuhc ** 1 WB with Jll 
package (Bmpared lo Firfd Kaiser Custom and Chevy 5- 111 Ima? pkliups 
sdudirtE tue^ ntfcc and dmtmaLfcvi chaises 
* *Sovi raMxt cat fil ickcr price pockii^e asmpaied wilh 
■ipiii.Kn pjufupnJ hifvrmCfJv. 

Jeep is a H^isiLTPd Inkmaffl of Jeep Cotpoffutian. 

Buckle 1 up hit safely. 



Only in a Jeep , Comanche 



Eagle 







Be a winner... 

PLAY 



CASH QUIZ 

Win up to * 7 , 000,000 



Monthly Contests Through September 1988*3 Ways to Win 

Win a *2.00 Bonus Prize every month 

Win $2.00 cash for sure when you submit an entry of 10 or more correctly answered game tickets. 
Limit one $2.00 Sonus Prize per month per household 

Win monthly prizes up to * 50,000 

Send in the most correctly answered game tickets any month and win $50,000 Also, ten $5,000 prizes 
and one hundred $1,000 prizes will be awarded each month Names ot major monthly prizewinners 
will be listed in metropolitan area newspaper advertisements. 

Win s 1 f 000,000 Grand Prize 

Winners ot six monthly $50,000 prizes will compete in the $1,000,000 Grand Prize Playoff 



Here's how to play 

• Gel game tickets m special packs oi WINSTON, SALEM and CAMEL cigarettes, ar 
see Official Rules for alternate bonus game ticket oSfer. 

- Each game ticket has four multiple choice trivia questions about TV, music, sports, 
movies and other fun subjects 

■ Answer questions by circling I he letter m front of your answer 

■ Use the Jour circled letters ro spell the "PayoH Word” answer A "payoff clue" is pro- 
vided to help you isee Sample Game Ticket) 

■ Every correctly answered game ticket is worth one point." 

■ The goal is losubmil an entry wilh as many poinlsfis possible to win prizes 1 mini my m 
10 pomis needed to enter). 

■ Monthly conSesis will continue through September 19^B You can enter every month 
Or. you can save game tickels ior several months to submir a higher point score entry. 
It's up to you 



SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



SAMPLE GAME TICKET 

* rml» Wlw X» P«R*H IlFlPlbWI 

1 WNIEHCmilTrt UP!UL0FMAt&*C^j5ETTS’ 

H L ,*tl 

0 4i"U'*i 




i I'i EIP'iLitHLthtfL' TRaits-. AMOh FQH THE 
Lmirth warn* Fizz*? 



<3>* 



roAyh 

> C«|> "lul 

E CJM- 

I HD* MiAJHV U1E1 K» A 1M OCTAt&k <OL*W 1 

X 

H t 



d)- 



4 Th*: POUHOWIHRI^iidr 

ihlE,THUUFhr-- 



CHUT** 

fi 1 i yli 






»MOFf Ciu£ UNQEMUxO U p, u / 

N Pi . ,U_ JrT 

‘ ' C" ' jJ 



* IHi CT « IVni *F*pTiW^ 






rpojft 

r/fST 



The 

trivia game 
that’s fun 
to play! 



Available in all styles 



Void m VT. MO, KY, A Z and where prohibited by law 



flUl 

i-oiucc, 



* tO|f 



MU LIUNiMfiE CASH QUIZ , DFHClUL RULES 

I a ¥Uf Evp y MillionnTHF GlSls tiu l ih*ei wvum in»U1ipl* cfaiH toUfttW* mil i 
PflYflU Wnroquetrifio t J a- r ric jinn h i whn Dpmacsly am;*er all QuSLhcni an a oarrm ticu^i can earn 
art pomr Answr Ihe i-rmr rndii.pla r.hmx jur--- ny Hycirtlu^j in* intpr in 'n -.i nf yo.n arsv«: 
Pith use iht law Cue Wl fa Wtil Ffiydi' W&d answer «h ir* yixii; pr-i-niec Tl^ plynri 
c\l€ will help you flUenTne die Pfitfatl Ward anaiwr foQTE Thou wn be mere ihn one rtir;* lo? 
Hw; Paynll Wnfd qnrwi'i Hnirvnr ll^e- -l nNy mt tOrW. FlyiT Wi:-'C ai^vifii If* H'iv t j.iURti 
game iiCACTQ you sudmil. Ihe Pellet ym/ opporluniry in wn rrmniMy cjshjinrc’ 

Ta mrH Game hch#* Rius! br im-jfitd ins siijhiH hi m* id an rtiifl An pi-i?y catsup 01 in' 
nuiili.'.fip arp^hage-upni^ii’i'ng ID or mo'ecnriedly inswereo ipe s-gnaa gant lidtHti-and aC «= S 
ca?fl with your onnied name addnus and tolettiane njmDti Man entry io Millionaire ta&h CKnj- 
Emrifli P.O Buy 1234, Lcffllo. UN 5MK IZ&* ¥0U MUST *dd up she mij'.I.n fl p inched 
v ' ii i Paye accrjmulaled ind pnnl ikii iaSa; qmor scene in ibe Irani icwer lei I cqt^ 1 nl yriur erlfy 
envelope or package and prml yDurnamn nnd cnrohNi nilum idiim^ m uppr Iff 1 : crtmei Enhir5 Pol 
valid untiP rflcinine fil'd vti itiad Uy luflUr 1 ! fcUll ai.irder &l Mfltetly e.nrnoleirt I &M\i «n| 
win entry muai equal pomi snore shewn on aulside ail entry o*en a ry :■ sUbjetl lo diwuaMkCabHi 
Send it- many gam? (iChei* w^th ytwr entry as yoi Uk * H lul rV,h 'Ms lha " W W r|1 * 
in:'.iiii]i|ii- di^licaie ifcur nor reproduced)! game nepers 

fyFfhijNf £ Jim wm Ith -= R I J r I E^ery parncipani wP?i suSmis an miry or i3 m mnnj 5]amt& 

*nl rocniY-t h bar^ft finffe M 5? DD Linns drw toni.b pi^e f*i Ihws^pIeJ per H’oniii 

MUHlHL'T Clin n\m *\ M" I : N0B linn mw PHiJ-F smooa moKtipn^n W'H bt awEt-Oed in 

earth pi EM rrmr.ibly taitlffm pcw.iilyrl Relnw the indi^pftdflnl pjrtflii^ aG^tY PlttMUina' 

Alarheivig torswHiion Wer.i^rifi I' I DfiSBG isnli :eco:o ne pom I -co ! e i l each ■entry ^ubmilled lor 
each moni-nly coniest a S50 GM Iflppiiltw i Em awanmu lo mn hgl^-^ '*nrmg tilch nimin 
Ih^rifir IG riuj j !r^i ^irnfl enlrift *r ±bz ! i i petite 5S. MO fill 1b«* oskI ioa h-.-ghasq MonrigmilrreE 
will aacn *k?ivp St. 000 L* mi i one monthly pri^j oi Si KID ix mom pr hftJHrlniid dunr>] s-’ic r. * 
man she anil'', i ppiuii! The W, DOT ittp pfi;e MairviBi & m Ihe im n'oneh'y qrjfit*ili A'lH julLvualjiill,- 
CjanSy laf Sh* St.M.OKl ' Grand Pti?b Playa-I^ compitilwn ta he hMd ai n ^ile anq dale io be 
<Kiit(Ajnc W tflflhMfihp cJflthf.inniEion or air SW OW nwiitiiy winr^-i. rne Orpfid J^I» Pip ynrr *imir 
writ iBfipr.if SHI HID pg: y+«i % iA-aniy conseeuhve yaarc ^ |no L r Intflicsl lanwcmg 1.^0 In 
liw event a* a tn Bar any pfig. a ne Dmakar ccmpehiian wih be u^nd in ieitTminc innnpi^ 

^iihini Y £6411111 AMD mrftT mill Iiwe an? & sepaj'aie mapliily cantesli as Imllo-R' Afin! 



May Jure, July Augusl jiio SeptemDei i^hd -j quai-ly rur any mar rn r car s esl yi>ar ■- i r mu&i 
be p3s'i--^.i.BUay IhE * as l ilr 1 v I:.' inn I r.MPilSi ,+hiJ rpi:nvp5 Uy rim IQlEi nl \fi p r r .:m|n Inhnwiny the 
Sjsr rnixitiDy CDPlesI end> Fnler nacti nnprn or a£C:m*ulaie nok^i? and enler jny 

mnriniy rontast ycu ivit-n ydii nay eibrnii cnly one er;|*y m ar-y rrcmlltry Cif.!«I MinliHi,' yrirmBr 
ft ill E)e 'pcmiidflhy mill wirhm tSdpyfilrt* lim i^irniibrimji* n^imh.-y ^miiet- 
1 1 ! i i . ri i l ' I I Cmtpstsoaer lo \j 5 msiGend. AT lE^&T 2t YEARS 0^ AGE thg Sai^jwing pFscns 
jie rtrhjitrie empoyasiol RJ feyinsd^ Ijiiacco- Ci>-i|i^y imi1i!^(ejn| Mib^uhwfik. a«l nr 
adyprtrung aqcpcns lupp e^ anrtind^jwiricnl rnplracbars cringed sn the iJeieiapfnenifliriEhoducEiBn 
or ntaMn*^ iw nn eonwi f -mnirtfliiifl innihfioi til? letfgtwi aii roin^ ™nv be sutmmta 
m the njmi 1 ai*n IncJivsdLii 1 perscfl jndpifiiai cin uniyoe attjrtitfl !c JhepfrMP wna 1 ^ -ia*fM ' :tied 
nn tht pn|r r Wmws wil. be rsuoimd to . 'jr fhoiLi it y Ahioavd and Re j:id mu&l agn® lo 
,|4e r,1 H'rf I 'hirir .iijdl^ OmJ i^mN-SS U|v<r1ivq L>.|r|w ^ Mil'iPul tulTbhi ;ilih|lri-.^liiin 
Ui i4 rFUt ih- .iP wiS^Gh a m m ^DhU-i'iOM^ Milhoanirn Q-P Dm; ganv titlces^arf avo -i at -e n ^eoa 1 
.piK i 1 STOrf. SI LEM in ■ CAMEL t-ga'dlt? ftu may ahn cOluin ^ y .-u - qj-nrt 1 p ols b p 

K*n^nnittj ngunii wnh tiawtpri sfri.^^r; , : -. wc inp+ i r . Bn-iun uchth p 0 So* 

S6S9 NewMiMord CtQ677I Lm>t. ane n*que:l per envelope person arhousehald per day |’M 

slare ntuanis ndi include ridpn^iJpei Al ieqim' 1 ^ mpsi be retoveij by ?“l 5 ^ie ihpur 
.n a 1 iiQD ■divert': i game ncn^ir Winning recjires raciual w qoevlecgp in sjwe. music letwisim 
moi'iES iiikS alher hnawi'^s sufc^Kts. By nrlt'-nq piticipanls agiw ta betiffj-K! by Ibsn- 

iy|» Hi^l llnj Ike MO rv? M (hr ludgpes which m life iiihjil All mrrn PHCMIH? rnt prupeiiy nS R J 
Reynolds tabaeca CompaPh' nnd wilijiod be letjuimi Pf iicipanls xceot aJfl reMrsibibty m w tatp 
i^i tp tm^iiMwi ittaii Enirhn bm wih uuirfflciMii puti^twR bcdi'culUHiff AiiiwJifai ^i*ie 

ansi 1 «jI laws mid iqguHluns apply ■ ' i v > ■ ansi wnr . - ■, No 

Hib^ilblmn 'ran 3^! or flange oi (rn/K T4iws dm ih»petpQirsiibili1y n* wrimefy Entries subjei: I 
r «;di:' .;.u «Mcatir:r-M , gamesiCM^ii | £ i 'oecj1pr :ta-iv c-|: *d r^pnmnCHd. nublaied ui-mie^eilKj 
alleied dolxedor ia-npend wdh. ar il conBUmng pnnungoi unoi enwe Any allemot to ion^o pann 
: i 1 j i e r i ri I ■. ly !0 c&mni 'Uud wrll N -.ut,tc i i .■ t‘-' *iiii!ii pi B^...,: igt < Ctfireyi may te ■.:jncEHeii« pny 
tiFm *irh apqimpn^io nance Far i^i oi m^nr winnprs. ^nd selr -addrenec ^^amnnr? ar.^nlep* to 
WINNERS LIST PO Rnj mt. htm Milled CTO V7t EhnMi;£nii *itfi propatwl jnd mwfr-, 
vfc'HieJ by ■heedilor! y r-ne Wo 1 a Aln jn.: " jnd tiuk dI Pacis Pariicip.L'r wa«vK any cuirr ai 
ripht m ibo eyeni ni any ampigyiiy xenai ini rpaitian or answiv 
4 15HH FMC. WeslBhii Cl All Highit Rewr i*d Paifni Pending 
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Follow the 
PREVENT 
prescription 
for fuel tank 
hiccups. 

A fuel tank that hisses or gurgles when 
you take ott the cap may mean high 
fuel tank vapor pressures The new 



PRE-VENT fuel cap tram 
Slant is the right remedy 
tor "hiccups because 11 
relieves Juel lank pres- 
sure belcre the cap Is 
removed from (he 
filler neck. Look 
lor the bright red 
fuel cap wher- 
ever you buy 
auto parts 

Stant 

Slant tnc. 

Connerevtile. Indiana 47331 

s g ah siaiii luc 



■u*tNt Hu bguh 

stantl 




Pick it up. tt fils in your r fW 
hand. Just pick out the spot, 
hit tt with The Stick and twit. 

That’s it CAR STICKS are not tor 
cleaning your whole car They're (or 
that one unsightly spot, that cneblemWi 
you want to be rid of, tost. The CAR STICK*] 
is the quick, clean, easy way to touch up ytil 
car. The CAR STICK’ family of products, for 
you don't need to clean the whole thing. 



STICK IT! 



Chief Auto Pans • Pep Bays * O’fieHly Automotive 
Shopho Stores ■ Meijer - Fedco • Central Ttactw • Participating 
Oeco Omg Stores * and other fine stores- where car-care products are ssHd. 
1900 New Concepts, lnc„ 1 -BDO -^ 32 -STiK 



INSID E D ETROIT 

fC rath tittt'ilfiiw i Jttf 




Bronco iH-cJoor proto after cram testing, 



in Michigan fur repair. When the cur- 
rent Corvette was introduced five years 
agu p Chevy officia Is promised that it 
would be world-dags. Given the KR-1 'k 
estimated Lop speed of 170 i mph, with 
i n g capahi I ities to go with the in us- 
de, the new car's performance will keep 
the bow-tie publicity people working 
overtime to find some new superlatives 

Project Crash 

Despite the appearance of the trash- 
iest prototype above. Ford has not 
abandoned its plan to introduce a new 4- 
dnar version of its Bronco II sport/utili- 
Ly vehicle in 1990. The wreckage is part 
of the development that, every new vehi- 
cle goes through in order to satisfy Fed- 
eral .safety regulations. 

This hulk is what remains of the Bron- 
co II body after a high-speed frontal col- 
lision inLo a concrete barrier. 

Whal it suggests, in this instance at 
least, is that there is mn re Work to be 
d one in reinforcing safety .sect ions of t he 
vehicles body. 

Buckling at the cowl and in the rocker 
panel arc faults that must be corrected 
Sn the final Bronco Ii body. It appears 
that a previous test of this hotly was also 
run, as evidenced by extra target mark- 
ings that still appear on the sheetmetal. 
Estimated speed of the vehicle in this 
crash — 30+ mph, 

Hope For FleroT 

Rumors abound in Detroit about the 
future of Pontiac's Fierce u car that 
currently has no future at all— not offi- 
cially, anyway. Nevertheless, stories 
persist of outside Companies proposing 
a joint venture with Genera! Motors to 
build a newer version of Lhe 2 seat 
sports car. 

They go like this: The car will be given 
new exterior styling, a roomier interior 
and a turbocharged V6 engine. 

With those moves taking care of most 
of Piero 1 ?; shortcomings, and also pre- 
senting a fresh appearance, the future 
Pontiac Fiem would sell at a money- 
making price of S If), 000 or slightly 
more. 

However, industry insiders aren't 
ho Iding their breath. They think the car 
is gone forever, the victim of high insur- 
ance rates, more competition from over- 
seas, and a general decline in the 2-seat 
sports-car market , m 
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ELECTRONICS 



Small But Colorful 




Portable color TV \i 
shown her e hshT actiKtJ slie. 



O T IS NO small coinci- 
dence Lhal downsized 
elec tranks prod yets 
begin arriving on store 
shelves in time for the warm 
weather months, Summer's 
the time when people most 
appreciate ymn!L portable 
items as t raveling compan- 
ions for Vacations or even 
day trips. As pointed out in 
last month's column ( 'Elec- 
tronics/' page 28), battery 
usage continues to rise* and 
the sales curve plutE almost 
like the temperature on a 
weather graph. Now, you 
can add LCD color TVs to the 
list of portables for which 
you'll buy batteries. 

At this writing, liquid- 
crystal display (LCD) color 
TVs are available from Mag- 
navox k Sharp and Sony, In 
screen size (3-in. diagonal), 
operation anti technology, 
the three units are quite sim- 
ilar, Another similarity is 
price: Jn one word* high. The 
Magna vox Personal View 
carries a suggested retail 
sticker of J449. Sharp's Crys- 
Lult run and Sony's Color 
Watchman weigh in at SGU0, 
Of course, actual street 
prices will be lower, but you 
get the picture. For about 
the aame money you might 
purchase a 1 or even 25-in. 
set and still have change for 
TV dinners. With LCD tech- 
nology, you're paying for the 
privilege of taking your liv- 
ing room on l he road. 

1 recently had the opportu- 
nity fora hands-on workout 
with the Magna vox unit. In 
future column*, I'Ll report on 
the Sharp and the Sony U he 
latter also includes FM ste- 
reo radio). For the time be- 
ing, an examination of the 
Personal View will serve to 
explain how color LCD 
works and the reason for its 
high price. 

Why the cost disparity be- 
tween these new color TVs 



and the black-and- white, 2- 
in LCD models that have 
been around fur years and of- 
i en sell for well under $100? 
Color, as you might expect, 
has something to do with it. 
But in terms of brightness, 
contrast and image quality, 
Lhe new sets stand head -and- 
shoulders above the aider 
tines, owing to their use of 
thin-film transistor active- 
mat rix displays. 

How they work 

The LCD TVs portability 
owes lu the thinness of the 
screen— only % in, thick. 
Across the DA- in, -high x 
2%-im-wide surface of that 
screen are < in the case af 
Magna vox nm\ Sharp) 92,160 
picture elements (pixels) 
that project the TV image. 
The pixels are arranged in 
lines, 240 per line From Lhe 
top to bottom of the screen, 
384 per line running from the 
left to right side of the 
screen. A color filter layer 
over the pixels alternates 
dot:? of retl, green anti blue. 

Using the active-matrix 
drive system, each pixel is in- 
dividually connected to its 
own thin-film translator, 
which transmits the voltage 
changes that correspond to 
changes in the moving TV 
picture. These changes can 
came every V|,, of a second, 
Lhe frequency of a TV fnnne. 

Because each pixel in the 
240 k 3d4 matrix is individ- 
ually addressed, there is no 
danger of the picture infor- 
mation spilling aver into ad- 
jacent pixels. This was not 
the case in older, passive* 
drive systems, where the 
picture information had to 
travel the entire length nf the 
vert iestl and hnriEontal linos 
to address an individual 
pixel. Voltage teaks along 
the way would cause cross- 
talk with adjacent pixels, 
resulting in poor contrast. 



Other dements that contrib- 
ute to the sharpness and ac- 
curacy of the new LCD TVs 
is a black mat rix mask that 
separate* the individual pix- 
els, the use of improved liq- 
uid -crystal materials, and a 
built-in backlight whose col- 
or lomp is rinse tn that of nat- 
ural light (from the Sun}. 

An active-matrix set is 
more difficult to manufacture 
than a passive ay stem: The 
slightest imperfection or bit 
of dust means the entire pan- 
el must be rejected- This is 
partly reflected in their high 
price, which should come 
down as manufacturing 
yields improve and as more 
competitors enter the fold. 

Built-in versatility 

In addition to V H F and U H F 
reception ('through a built-in 
telescoping antenna or, with 
an adapter, from external an- 
tenna or cable l these color 
LCD TVs can display pic- 
tures from VCR, video cam- 
era or other video source. 
Power carries from a supplied 
AC -to- PC adapter, optional 
car battery adapter, or from 
alkaline batteries (five AA 
cells for Magnavox and 
Sharp, four for Sony), 



Magna vox cites 2 hours of 
battery life when the screen 
is viewed in the lowered posi- 
tion (to use the backlight), 
With the screen raised (as 
shown here) to take advan- 
tage of ambient tight, bat- 
tery life is 4 hours. I found 
both specs to be uncannily on 
target. As the batteries near 
exhaustion, the picture goes 
tu b&w briefly,, then vanish- 
es, and shortly thereafter the 
audio goes mute. 

You can conserve a bit of 
power by using the supplied 
earphone instead of the built- 
in loudspeaker (whose sound 
quality is hh excellent as the 
p ici u re 'a q u n l Lty ) . R ut don’t 
count on using ambient light 
too often. For one thing, it's 
difficult to angle the screen 
just right to grab a free ride 
from n sunbeam. And out- 
doors, you'll more often than 
not need the added bright- 
ness of the backlight lo over- 
come reflections in the 
screen. Magnavox. by the 
way, does offer a sunshade, 
Kit'd rechargeable battery 
pack, and a mere powerful, 
angled backlight as opt ions. 
Stay tuned fur a viewer's re- 
port on lhe Sharp and Sony 
models. W 
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IMPORTS 



BY BILL HARTFORD 




Mercury Capri, with Ghta ifyUng P Ma/da power and reason able 
price, will be in production lor top-down motoring next spring. 




OUR annual urge for 
a convertible pops up 
with Lhi* croeUhLw, 
Ailmil it. The little green tips 
of envy surface- usually in 
March— when you see those 
neighborhood kids. They're 
always the first to throw- 
hack the top on Lhat clunker 
of a convertible. Time to shut 
harvesting color brochures 
from your be*] dealers* 
Usually, the urge p asses, 
[fit didn't p cun vcrtibl.es 
would lie the only cars from 
the world's automakers. So, 
June ii&t comes and goes, 
and you've survived again. 
But lookout! In recent years, 
ever-returning spring has 
seen more topless* model* to 
chouse from. 

Isle Of Capri 

One tif the most eagerly 
awaited soft tops for '89 
bears a recycled nameplate: 
Capri. Lincoln- Mercury 
promise* l he car will be hti af- 
fordable roadster. That 
mean* about 315*000. The 
Capri, w r hich can be seen 
in preproriuction 
metal at this 
year's auto shows, 
will be built Ln 
Australia. The 
practical part of 
Ehe package is 
that it p fi based on 
Mazda's highly re- 
garded m. with 
its reliable and 
quick. LG-liter, 



fncNiijected Ff>iir7Tnp C ;i - 
pri will get XR2 designation 
and a 133-hp hop-up. 

Little Lotus 

Another anxiously awaited 
roadster, at least among afi- 
cionados willing to go up to 
525,000 for their tanning ma- 
chines*. is the Lotus M 100 r to 
be called Elan, another recy- 
cled nameplate. Potentially a 
ISO-mph road burner, the 
lightweight British creation 
will owe it* perfnrmancD to a 
weigh-in of 1000 pou nds ^ cou ■ 
pled with 1G0 hp from the tur- 
bo version of its powerplanL 
lauzu's LG-liter, 16- valve 



Four. The Isuzii connection 
is by way of GM, which now 
owns Lotus Cars and has 
isuzu as a Japanese partner. 
Lotus will sell the Elan in the 
U,5. market through a net- 
work of abou U 00 dealers. 

The roadster 1 * composite 
body ha* a low of 0,112, For 
scale, just imagine a topless 
Honda CRX and you'll have 
an idea of how you'll feel at 
the wheel 

Stitch In Time 

Canvas is in the cards for the 
tops of ftomo existing hard- 
tops* too. The Sterling will 
likely get a power soft top for 



H 89 and Jag's XJ-S convert- 
ible top may be factory- 
stitched soon, Detroit is as 
active a* the importers, with 
plan* to let the Sun shine into 
the Hoick RealU and Pontiac 
Firebird, for exam pie. 

No Wafting 

Rut if you've put off the tnp- 
down trea t for too long and 
aren’t going to wait a sunny 
day longer, you can find full 
convertible models among a 
third of the import manufac- 
turers. Remember, we’re 
talking true topless here — no 
T-lops or Targ&s. 

Most easily affordable are 
Alfa, Toyota and VW. The 
Cabriolets from VW are be- 
tween Sin ,00ii and S1T.OOO 
and offer roll bar and back 
seat. Toyota’s Cetica is under 
$20, WU, as are Alfa Romeo’s 
Graduate and Velooe. The 
loaded Quadrifoglio is 
£25,000, Also in that price 
range is Mazda's KX-7. 

Beginning at $90,000 are 
Saab’s 900 and BMW’s 325i. 
Convertibles from 140,000 to 
$£0,fjd0 are from 
Maserati, Mer- 
cedes, Ferrari 
and Porsche. Sun- 
shine money from 
$150,000 up to 
$200,000 must be 
paid for Aston 
Martin, Bentley 
and Rolls Boyce. 
Too hot to pop the 
top? m 




Lotus Eton nudner. wtrb 1,6-llTtW' Uu*u Four up front, tomes here from England Spring ' 90 . 
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If you don’t have 
GE Halogen Headlamps, 
you may be missing 
something important. 






See farther, 
drive safer with 
GE Halogen 
Headlamps. 

Km am orinatly 
,w¥ up to 25% farther 
doom the wad u nth 

GEHakgms, 

And their crisper 
whiter tight it fame 
as bright as (mimnry headlamps 
so you also see more dearly 

Buy nowtmdyau ll see up in a 
$ 41)6 refund cheek from GEL 



JJif.irHi'fcjiniMU iWt»i 




We bring good things to life. 



XFJVNOQfTFJR - 

IbryouT $ 2 refund on tmy 
GE Haingrtt PmwrFtux Headlamp 
ltd refund m two), remove the UPC 
sym balls) from the f/ackige(s) as. 
pmf of purchase and mail with this 
form ^ 

FQ&nSHB 
Tecate. CA 92Q94MM 

Print dearly or me mailing label. 

Addna 

City 

SUitef/jp 

Number of hrmpi {iurrHt&nt- □ / □ 2 

Namr rf rtUxtiethUnr whrtf pwthomL' 



AtJ. kf.qi *_YI a MlSi si. kljUMJ j M m ii. 

J-WflC djwjf ndnmfmd 

■HiT| t»i USA l Alien- fif it tUha^jbrfrfiaid TJtu-EfJtT wfihT 

iw rnin^in i omimalmm ^.c, 1 ! .nn-r^Urr \J-.Jbr TTui fn 

mmitammtikBvy-wiurrv^uaL JfrprafWfrpi (* T&wvpkn ntf 

nc.-jnUaW /i r ■■ jmMuwmi jCwUW 

fli il t yt 7*5 i F jSM.H In 4 - fflFM PST Mm - Fn 

WHlUHi:! 







OLD HOUSE RESTORATION 



BY BOB VILA 



Restoration Faucets And Fittings 




AST month, we saw 
that l he market 
for reproduction 
bathroom fixtures— tike 
pedestal sinks. high -Lank toi- 
lets and daw-foot tubs— is 
alive and thriving. This 
month we'll look at some fau- 
cets and fittings that make a 
{wri-TKi bathniom complete. 

Thanks to suppliers in this 
end of the reproduction busi- 
ness + outfitting an antique 
bathroom fixture or a new re- 
pro model isn't too difficult. 
And for those of you who only 
want the real thing, you can 
always take a chance mi a sal- 
vaged faucet or fitting. 

Antique styles 

As J explained in my last col- 
umn, the advent of indoor 
plumbing during the Victori- 
an era has simplified the 
chokes in period hath remod- 
eling, I n most cases, creating 
a period bath means, quite 
simply, taking the fixtures 
and fittings back to the Vic- 
torian period. 

Many of the otd r quality 
faucets and fittings were ei- 
ther solid brass or nickel 
pluLed. The less expensive 
chrome-plated brass became 
popular in the^fta, 

Mont of you are probably 
familiar with old-fashioned 
faucets. One style is the 
spoke or cross handle faucet, 
usually made of porcelain or 
brass. The porcelain handles 
arc labeled HOT and COLD. 
Sometimes, the brass han- 
dles have porcelain buttons 
marked H and t: tup center. 
Another is the lever han- 
dle, also found in porcelain or 
brass. The style of the lever 
varies. Some are oblong, 
while others may have a 
curlicue on the end. Again, 
the levers are commonly 

Contributing Editor Bob 
Vila is host of public televi- 
sion's "This Old House.’* 




Thu %oM Of.iM lawr oiy faucet feature Jorge porcelain handles, la- 
beled hoi and com. and oversized antique ew mcheons 



marked Hiirawl cold. 

Many early bathroom 
-sinks didn't have mixing feu- 
cels. If you're an old- house 
owner N 1th sure you're famil- 
iar with this situation. These 
old sink* often have a chain 
stop between separate hot 
and cold taps. A com mu u 
mistake Fve seen is for peo- 
ple to assume they van install 
a reproduction single -spout 
mixer lo I his center hole. 
Usually, the hole is just too 
small lu accept a standard fit' 
Ling. So you have to drill to 
make it bigger. If the sink is 
made out of vitreous china, 
it r s nearly impossible Lo do 
this without destroying it. 
Even if it's cast iron, you've 
got to be extremely careful 
not lo crack and chip. Fortu- 
nately, the reproduction 
market has made allowances 
for this situation. Some hu jj- 
pliers offer Single-hole mix- 
ing faucets that can be used 
or basins with boles. 

You can also find repro- 
duction bathtub fittings that 
match what you've chosen 
for your sink, Many of the 
popular cross- and lever- 



style handle^ are available 
with mixer faucets and di- 
verter? for tubfr bower use. 
Since the holes on the front of 
a tub have remained fairly 
standard over the years, you 
shouldn't have a problem 
finding a re pro fitting to re- 
furbish an old mb. 

As far as toilets go. the old 
high tanks had chains with 
pulls generally made out of 
porcelain or w ood. Levers on 
the low-tank toilets w ere 
usually porcelain p brass, a 
combination of ihe two, or 
nickel plated. Again, you 
should have no problem find- 
ing suitable reproductions. 

The salvage story 

Fur the most part, expect Lo 
pay more for reproduction 
fittings than an original. All 
purism aside, perhaps the 
biggest advantage the for- 
mer ha* over the latte r is that 
all Lhe pieces are there! If 
you're familiar with the intri- 
cate w r ortd of plumbing parts, 
you know’ that this is no small 
matter. A repro fitting is 
usually easier to install than 
a salvaged! one and, of 



course, you have lhe added 
bonus nf knowing jftl work 
when you're through. 

True, you esn find some 
bargains in salvage yards- 
Rut even though a piece may 
be poll abed and plated and 
look great h there's no guar- 
antee that it'll work when 
you get it home. So unless 
you know what you're doing 
w hen it comes to do-it- 
, yourself plumbing, I 
don't suggest going this 
route . I f you end up call- 
ing in a pro to do the in- 
stallation for you, there's a 
very good chance that the la- 
bor cost will jack the price of 
your bargain way over that 
of a new reproduction. 

If you're lucky enough to 
have the anginal old fixtures 
in your bathrooms but don't 
want the nickel or chrome 
plate, you can strip them 
dowm to the solid brass base 
by having the plating 
removed. Although this pro- 
cess is usually cost prohibi- 
tive for most folks (I know a 
shop that typically charges 
S200 to strip an average 10- 
piece faucet), if your old fit- 
tings are irreplaceable, it 
may be an option. 

There's always a chance 
that all Lhe parts to an old 
faucet set do not have a solid 
biTiss base. If that's the case, 
these pieces must be individ- 
ually plated to match the rest 
of the fixture— which will 
add even more lo the cost of 
this work. Sometimes, you 
can chip or scratch through 
the nickel or chrome plate in 
an inconspicuous spot Lo see 
what's underneath. 

If you do decide to go this 
route p unless you want to pol - 
ish the brass fittings once a 
week, make sure you have 
the brass lacquered. Of 
course. I have heard of so me 
purists who order brass re- 
productions without lacquer. 
Hut unless you're one of 
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Brass tub faucet 
with shower riser 
and head from 
Chicago Faucet Ca> 



Source Li at 

FdIIoWtIb^ I* ■ list uTwipmi? sUFiiilii/ni uf fM^riuil 
balhiwm Jilting: 

■ A IIblII rium'hirjp Supply, ITCttW. Etumidde 
SL. PonJMful, OH 57205, iTjCCtj 22?i-0(F2G 

■ Aiithgui- E!h 1 tin anil Kitchens, 2220 Carlton 

w*y , &mk c a mm, 0eA *tw&te 

■ R.irrkiy ftagdurLi LimLUid, 421 NurLh Ouk- 

ky S I- filJti 12.^12) SMIMJU 

II Bithroom MwhwtcneJ* P E A.. Uomest* 
Environ mm nta.L A LLcrtmliv-eA, 4!Hh Milfii St . 
I j .O. Ilex 11*29. Murphyji.CA95H47. 

mmrfr-mi 

to BuHPoPlunnbljt^H 729 ALlanlirAtc. , BosLrin, 
MAffiillUfll 7)42a-4TiatS 

■ The Bnu Kiniml r 2-KteRivtrton Hd.. 
CvnwnfrAuii. NJO^rr?. (fiiMJ47HGhKU7 

■ c.'ujfi htrrStind Grim.-mt Store, EUrule3» 
L^nwYUh-.TNaHa&fi. lHWDKHf4flW 4 

I In TN. L&] & 1 4H4-K4B1 ) 

■ Ih^rusn Hirdwikn>Sjje*dtillkrF. !£!& 
r'H3nirwmatgl.. Rl. I A. PunLunfl, M?]<MlLll r 

■ Mac The Antique Humber I he , HH. 1 ? ?i7lh St, , 

Sac ram f: fit l>, CAlLVHa, (SIB) 454-15OT 

■ RrmutEehirfi Si Renuralar^;; Supplies For 
Vintage- Hollsph, 1520 S'. Liberty, Boise, II. 1 
fiPRH,tfO§>flBfe-lW9 

■ T lit? Eteiwratur'i Supply, lnc, h Milhrm FbIIs, 
M A 01345. { J 13> SR9-221 1 

■ Rc^t^ru.tiun'Wariui Inc., P.CI. Bo* lH6 r 
ftqffiilft NY 142^, (TlttflG&MDO 

II Roy ElKtrfcCft., Inc.. IQ&4 Coney falirwl 
A ve, . BrakJyti, NYU 230, (7 i Kj 434 ■ W£ 

■ The Sink Fucluiy, 214*1 Sin Pablo Avr... 
Berkley, CAS4702, (4 IE* 64&3907 

■ Sunriw Specialty, 22i*4 Kan Pubio Ave.. 
Bt rfcrity , C A 14702, (4 1 5 * MMThl 

m Vlrturta WihdHLMtiH IBQGnciSt.. 

Auburn . CA 95603 , (H ft 83U ^"4 

■ W-itertabn , fnc., {jarrmiri On Hudflotn MY 
10524. (■*14>4B44KK7 



them, opl for the lacquer or you r ll be 
Sorry each cleaning day. 

Y du can also have thiis process done in 
the reverse. Have the fillings stripped 
and \ hen replated with nickel, chrome 
or even brass, (The latter is done on 
painted, cast-iron claw- Toot tub leg? and 
is usually the most expensive.) 

Hand in hand with the high cost of this 
process is the problem of finding some- 
one who can do this work. Many of the 
shops that will do jobs like this special- 
ize in plating automotive parts. Look in 
your Yellow Pages under Plating or 
Metal Finishers. 

So, thanks to the suppliers who make 



reproduction fittings and faucets avail- 
able, there's no reason why you can't 
complete your period bathroom with 
the right fittings. Just keep in mind that 
it doesn't pay to skimp on these final de- 
tails. If you go the first-class route ini- 
tially and buy top-quality faucets and 
fittings, you're bound to have less 
plumbing problems down the road. 
Make sure you allow For this in your res- 
toration budget. Also, keep in mind that 
many of the companies in the list below 
also offer a variety of bath accessories, 
like towel bars, soap dishes and toilet 
tissue holders, that further complement 
this period look. EM 




OR KEEP IT ANCHORED TO THE PAD 



Pick Hi up and lake il along or lock it down and leave >t. .Delta s 
new Hopper is (tie all-purpose thesl that does both This 
rugged polymer unit is virtually irvdestmcitbte ano practically 
indispensable Si s lightweight, easy to handle and -works great 
on pickups boats, trailers, campers anywhere it s needed 
Put a lift in your sales and profits with Delta's new Hopper. Call 
□r write for complete miormsiion today 



Delta (nr olAixunoae P O Bo* 1046 Jonesboro, AR 72403 - 1 646 
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CAR CLINIC 



BY MORT SCHULTZ 



Escort Enigma 




Y FAMILY has four 
Ford Escorts— two 
1985s, si 1986 and a 
15^7. Each has presented us 
with the same two problems. 
One is a white emu Ision i n the 
crankcase oil that Collects on 



the dipstick despite the fad 
that oil is changed more often 
than Ford recommends, and 
a new- filter is installed each 
time. The other problem oc- 
curs after the tars are driven 
and parked. Water drips 
from their tailpipes. This has 
resulted in the mufflers on 
two of the vehicles rusting: 
through and having to be re- 
placed. 

Two Ford dealers label 



hu rns off when a n engine gets 
hoi. So does the moisture 
coming from the exhaust sys- 
tem ft appears os if Mr, Sny- 
der and his family drive 
mostly short distances " 

The company's position re - 
garding the emulsion build - 
up is addressed in Technical 
Service Bulletin tTSBf 85- 
10-11 as fallows: 

"A iflft/fe-frrcm.'n colored 
Substance may collect on the 
oil dipstick or inside the fill 
cap during operation in ex- 
tremely cold temperatures, 
The condition is normal and 
due to the internal vent sys- 
tem of the engine. Care 
should he taken so it is not 



these conditions "normal anti 
harm less d' but I am still con- 
cerned about these condi- 
tions in my Escorts. Can you 
rescue me? 

JOSEPH M.. SNYDER 
ST. CLAIKSHORES. Ml 

First , let's let Ford have its 
stay: "There is no problem. A 
white-brown substance, 
which is caused by moisture r 



misdiagnosed as an internal 
coolant leak * 

The infer™/ ven t system is 
a fixed-orifice crankcase ven- 
tilation system and not a past - 
five crankcase ventilation 
(PCVj system, which features 
a movable PCV valve. 

Escort is one of the few do- 
tnetiically built engines us- 
ing a fixed -orifice crankcase 
ventilation system, which is 
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Sound Advice 

One way In prolong Ihe I'd# pi a 
power radio antenna is Eo do 
whaf the Delco Products division 
gf General Motors advises Ev- 
ery two Or three months: 

• Extend the antenna Fully and wipe it 
clean using a clolh dampened with min- 
eral spirits. Then, lower and extend it 
again. Repeat 1 his se- 
quence three times. 

■ With Ihe antenna 
extended, wipe it with 
a cloth you ve damp- 
ened with lightg-it, 
tract ihe antenna 
and extend it, r - 
agaan. Then, wipe 
the antenna dry. 

Don L t leave oil 
on II, or your an- / 
tenna becomes 
a dirt collector 



CARE 



TIP 



more com mon to imports . 

TSB 85-1 6- 7 reemphasizes 
that the white-brown sub- 
stance can develop in “ex- 
tremely cold temperatures" 
and that an accumulation of 
"moisture condensation" re- 
suiting from using a fixed-or- 
ifice crankcase vent Hatton 
system is the cause, However, 
Hits bulletin recommends re- 
vising the ventilation system 
for better results if the engine 
is not equipped with eld' Iron- 
ic fuel injection; for example, 
engines offered prior to the 
current J 3 -liter powerpkmt , 
which came on-stream in 
1986. As a consequence r this 
advice may apply only to your 
1985s. 

As for the problem of water 
dripping from r he tailpipes, 
com bastion of a gallon of gas 
may produce as much as a 
pound of vaporized water P so 
it's not unusual to hai'e drop- 
lets coming from a tailpipe, 
especially before an engine 
warms up. What's bothering 
me is your statement that ihe 
discharge is appearing after 

driving the ears and parking , 

Does this mean driving the 
cars a short distance and 
stopping so the exhaust sys- 
tem d's still cold? (It takes 
longer for the exhaust system 
to mi rm fully than it does for 
the engine..* If short-trip driv- 
ing is ike norm, then some 
water discharge can be ex- 
pected, But if discharge oc- 
curs after driving ihe vehicles 
a considerable distance * it 
may not be normal, 

As you can tell r there are 
several questions here that 
only you can answer m order 
fq dnezuj definite conclusions, 
If the moisture you see drip - 
ping from your exhaust, and 
collecting in the crankcase is 
actually coolant leaking from 
the coaling system* then the 
level in the recovery tank will 
he dropping to match. If the 
condition you describe is ac- 



companied by a steady loss of 
engine coolant or overheat- 
ing, you might want to ar- 
range a meeting with n Ford 
factory field representative . 
through your dealer * to have 
alt four Escorts evaluated. I 
suggest you ask ihe rep to in- 
spect for internal coolant 
leaks (unlikely} and to deter - 
m trie if the revised ventilation 
system descri bed m TSB 85- 
16-7 is applicable to your 
1 985 and. 1 986 models . 

Rack And Ruin 

My l£)!Hf> Subaru station wag- 
on ha* a leak in the steering 
rack assembly. The dealer 
says it will cost $1000 to re- 
pair. WudkInT you say that a 
steering rack which goes bad 
in less than throe years is a 
steering rack that was poorly 
manufactured? Is there some 
sort of secret warranty cov- 
eting this situation? 

ROBERT STABLER 
PITTSFIELD. HA 

One (f the things that in some- 
times referred to as a secret 
warranty is simply a TSB 
which dealership service per- 
sonnel fait to implement* ei- 
ther bemuse they don't look 
for them or because they get 
lost in the mass of documents 
sendee departments receive. 

However t your argument 
in this mac is clearly with the 
dealer. One thousand bucks 
for repairing or even replac- 
ing a steering rack assembly 
is simply too high. Moreover. 
in a Casse such as ihut w the 
dealer should present the 
facts to Subaru and let Suba- 
ru decide whether it should 
bear the cost. This is ncV the 
dealer s deci&ian to make. 

Subaru does offer a seal kit 
for overhauling the steering 
tack. The part rutmber is 
31263GA-010 , or -000 r or 
001. Which part number suf- 
fix applies depends on whetk- 
f TIrrtw ittrntn wUtfJ il 
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SURGEON GENERAL S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 



Available in 100's and 

New King Size. 

Filers »nd Menthol 16 mg 'W, 1.3 mg. meow, 

Lights and Lights 100's: 9 mg. 'W 1 ', 6.9 mg. nicotine: 

100's: 14 mg. 'tar', 1.2 mg. niraime; Memtori LOffs: 12 mg. "tar", 
1 0 mg nicotine sv pei agaretle by FTC melhod. 






An American classic magnificently crafted as 
an exactingly engineered die-cast metal replica. 




Beautiful inside and out. 

Ybur model includes a meticulously 
detailed miniature of the Duesenberg SSJ 
overhead cam, 32-valve engine Tire finish 
ol the car is painted and waxed by hand, 



Special touches. 

The seats and door panels are real iealher 
The pedals, controls and instrumentation 
are detailed. The doors and both sides of 
the hood open, and the steering wheel 
turns the Irani wheels. 



Detailed undercarriage. 

The SSJ's springs, axles, dnvetram, and 
frame are all faithful to the original SSJ. 










disappoi 



A legend you 
can hold in 
your hands. 

Th “ Duesenberg SSJ... the most legendary 
ilIdassiccars...thet^test ; besi'Jiair' 
ig and most opulent of all Duescfibergs. 
only two wee ever built, and both are 
virtually priceless. 

And now, a meticulously detailed 
replica of this fabled classic car — the 
Duesenberg SSj — can be yours. 

Remarkable attention 
to detail. 

The Danbury Mini devoted over twelve 
months of painstaking research and devel- 
opment to recreate the Duesenberg SSJ in 
large I :Z4 scale. The resulting model is so 
derailed, ii is virtually impossible, when 
looking at a photograph , to tell whether ii 
is of (he model or the actual car. (Phnlos 
here are of the model.) 

All the important component — 
the body, chassis, drive train and engine 
block — are crafted of metal. The scats are 
gjtwe leather and Ihe lines are genuine 
rubber. 



Eadli 

virtually inspected, then hand-; 

Note die gjeam of ihc model s finish. It is 
achieved by polishing each piece of metal, 
then hand-spraying ihc paint finish. Finally, 
and perhaps most remarkably, each car is 
actually hand waxed. 

Surprisingly modes* price. 

The Duesenberg SSJ is the stuff of dreams 
— hill die Original issue price of this 
Duesenberg SSj replica is only tfW.yO. 
payable in three monthly Installments of 
jusi $29.50 each. This is an exclusive com- 
mission available only by direct subscrip- 
tion from the Danbury Mini: It Is not 
available in any store. 

Satisfaction guaranteed. 

To reserve a Duesenberg SSJ In your name, 
you need send no money now. TOu will be 
billed in three convenient monthly install- 
ments, your first in advance of shipment If 
you prefer, you may charge each monthly 
installment in your VISA or MasterCard 
account. 

If you are not completely satisfied, for 
whatever reason, you may return your 
Duesenberg SSJ within 30 days of receipt 
for a prompt refund or replacement. 



Production of this superb, hand- 
assembled, hand -Finished model cannot 
be rushed. To avoid disappointment, we 
rge you to mail the attached reservation 
rplkation today 

KESFRWTON UTtHATtON 

Pi™ 

47 Kk hard* Avenue trtum 

Sunvulk, Omn 06857 pmmfwJy 

Fkswe imcp[ my reservation application Il> rhe 
DuesenhKT^ SSJ. I need send nu money iww 1 
will pay lor mv Hucsenberg SSJ repli a k billed 
iii itiree tiwnmly uuiaUineiits of JZ9.50 etch", 
ihe Brel In advance of shipmed 
My satisfaction is tuamnecd. II I am mi com- 
pkiriy sati-ifieil win my SSj , i may mum ji within 
30 tm$ of reedpt for prompt repJicenwnL tif 
refund, whkhwtr 3 wish 

a fhi ff JSjwr tmbAiimmt fiw ShtfJpmi! £■ 

fame 



pu*h rmoiM 



hllrtsi- 






l mrvmr Zip 

Chrck here if you want each monthly- imoatiineni 
charged to ywi r. □ MasterCard □ V]M 



SjgwOff . 

itkM fcl* LiWrtiJiH p*rfftMfl krt F248 








BEL TECHNOLOGY DETECTS NEW Ka BAND (PHOTO RADAR) 



Don’t Be Left Defenseless. 

Drive With BEL VECTOR 3 Radar Detector. 




Ka Band is the new 
police radar frequency 
now in use. And only the new 
BEL radar detectors are able 
to detect Ka Band. 



Facts You Should Know 

The Federal Communications Commission 
has approved Ka Band for police radar use. 
And now. many localities in the LLS. and 
Canada arc lining Ka Band Photo Radar, But 
the use of Ka Band isn’t limited to picture- 
taking radar equipment Standard police 
radar units can also utilize Ka Band. And as 
more states quietly introduce Ka Band radar, 
drivers with only X and K Band radar 
detectors are left defenseless. Unless the) 1 're 
driving with I he new VECTOR 3, 





VECTOR 3 raiTles u.'ith ct+n thtng Ytia Sfir AtTiL 

No Quick Fix 

Ka Sand radar lias made X and K Band 
radar detectors obsolete because enisling 
X/K Band radar delectors cannot be adapted 
to receive Ka Band signals. While (he use of 
Ka Band has changed police radar, new 
technology from BEL-TKONICS has revolu- 
tionized radar detection. 



YECTOH Srmmm only x 3.ls/"»i im’H. 

Greater Detection Range 

VECTOR 3 detects X, K. and Ka Band 
radar. And that's significant. But (here's 
more, it's called Image Rejection Tech- 
nology (HTT®). BEL engineers have incorpo- 
rated this technology into VECTOR 3. The 
result is incredible performance and greater 
detection range of all police radar. 

VECTOR 3 Knows 

VECTOR 3 is a "smart" travel compan- 
ion. II warns yon when X, K, or Ka Band 
radar is present with separate audible and 
visual alerls. It also provides a special audio 
alert when the radar signal transmitted is 
Pulsed or Instant On. And for added protec- 
tion, VECTOR 3 is programmed lo advise 

VECTOR 3 Remote 

The advanced technology and perfor- 
mance advantage n f the VECTOR 3 is also 
available in a remote design for only 
>299.95 VECTOR 3 Remote utilizes a 
compact antenna for easy "undcr-lhe-hood" 
installation. And a very small control panel 
For discreel positioning in any vehicle. 



you should its radar detection circuits ever 
require adjustment. With VECTOR 3, you'll 
never question whether radar is present. 

At Your Service 

VECTOR 3 was designed lo make early 
detection uf police radar easy and conve- 
nient You can own the new VECTOR 3 
today for only >279,95 . Just call toil-free to 
order. UPS delivery is TREE. Or ask about 
our Federal Express overnight service. If not 
completely satisfied, simply return the unit 
within 30 days for a full refund (factory 
direct only), VECTOR 3 comes with a full I 
year warranty on pans and service. 

1-800-34 M 401 LJ.S-A- 
W 1-800-845-4523 NY. only 
•* 1-800-268-3994 Canada 
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BEL'TRONICS LIMITED 

The Intelligent Choice 



wm-ntutiitf Jimui 




Qwifpitfl mr Mttri fM/rvl 

r\ *ntly J 5 H t. k*S m W.t Gfli, 







CAR CLINIC 

tCouttmw'tbtmw jtiiifi- Jo I 

erthe which* has front-wheel drive* 4- 
u-heel drive or a turbocharged engine. 
The price for the kit ranges from $16 to 
$30 A dd another $100 or so for ta bor. 

The price for a new rack from the fac- 
tory' is $200 . Aga in . add SI 00 or so for la- 
bor, Even allowing a fudge factor of 20 
percent or sty, it takes some pretty creative 
arithmetic to make thin add up to $1000- 

Green Light District 

1 8 ii it i if 1 he I i me .the si i r cum 1 i L kme r in 
my IHB4Toy?sta Cam ry wiirkd fine. Part 
i>f the Unit? it ilue,sfTl w ork at all. When it 
s loe* n \ w i ■ i rk, lhe ] title grwn Ugh L in i he 
ci? filer uf the a/c <in DEE button starts 
hi inking. I've taken Lliii cur lu dealers in 
Arizona, Maine iind South Carolina. 
Not ej ne ei i li 1 1 1 Le II li te w h at was wn mg or 
what In fix. Would you like to Lake a stab 
at ft? 

MKimN OAKES 
thyoN, N r 

That blinking fight is a warning that (hr 
ti e compressor has kicked rj/iT which, of 
coarse. \* why there s no cooling , This 
computer^ontrtjiied ate system in corpo* 
rates a speed safety sensor that keeps tabs 
on the rotational speeds of the compres- 
sor and the crankshaft. The purpose is to 
haw the sensor tell the computer to shut 
off the compressor if a 10 percent or so 
differential develops between the two. 
This is a built-in safety feature designed 
to prei ent compressor damage. 

There are a number of possible rea- 
sons far th e kind of problem yon T rc expe - 
rimang. One is q worn or improperly 
adjusted nmltirihhed drive belt. These 
belts often are used ta run sewrul acces- 
sories at the same time Does the ale not 
work , say, when there's a targe dm i n on 
the alternate. ir? Another is an aJc system 
that's overfilled and causing a buildup 
of excessive head pressure under certain 
types of aerating conditions. 

Then there' a the possibility that a 
bft'uh in the electrical circuit that cycles 
the compressor is alternately opening 
and dost ng JThis hi ad of r n term it tent 
open circuit usually is due to a bad ter- 
minal connector J 

Finally r Tee seen cases where the ate 
has switched itself off becu uw the drive 
he If has gotten iret^ slipped and caused 
un excessive variation in compressor ' 
crankshaft speeds. 

Buck Passing 

I purchase d a 1987 Chrysler LeBarrm 
(ITS which was by EH lbr»alc in Califor- 
nia and, therefore, is set up to meet that 
uluteV emissions requiremcnLs. ] live 
and drive in Minnesota. Can I have Lhe 
ear switched over in meet Minnesota 
emisFiuiLH requirement? The reason for 
lining this involves fuel economy. My 




Dipsy Do 

Scott Northrip of Hobart, Oklahoma, hag a gr^al 
way of using flat -sided plastic containers filled with 
fresh engine oil. 

"In overhauling a Chevy 32?-cu.’in. V8 engine 
recently to pul in my '57 pickup, J decided I couldn't 
Irusl any con Ulmer I had lying around the house to 
be 1 00 percent dean— you know. Irke an empty ocT 
fee can. I needed One to hold oil. so I could coal rod 
and crankshaft bearings before installing them 
Jus I one bit ol gnt on one boar mg, and there 
goes beeucoup bucks and lots of lime spent 
working on the ongmo 

So I bought a plastic bottle of 30 w | 
poured olf aboui a quarter ol the oil be- 
fore laying (he container on one side l 
then used a clean uliliJy Kmlo lo cut out 
the other side. The opening made a per- 
fect size lor dipping bearings and, of 
course. \ couldn't haw had a cleaner en- 
vironment. Didm I waste any oil eilher 
Since lhe bearings were clean and l was 
careful not io contaminate the oil, I later 
poured !l into 1 hr? engine 
We like to coat more man |ust bear- 
ings when assembling an engine. This 
container is great for dipping the top inch 
of pistons, with rings installed, before 
sliding them into lhe block, insuring 
scufi-free startup and good ring seating. 



CAR 



TIP 



friend has un identical nsr and gel s -ti'j to 
32 m|jp — I pfT only 2fi. 

ANDREW [.LTCACHICK 
GHEEN.HN 

According ta the Environmental Protec- 
tion Agency, there's no law prohibiting 
what you suggest, I have to ri'crm you* 
though T that you re look mg at an expen - 
sine proposition even if you find someone 
willing to do the job. 

If you consult a dealer, chances are he 
won't have the know-how. So hell pass 
the buck to the manufacturer, who will 
probably decline. A spokesperson cri the 
engine emissions department at Chrys- 
ler told me* 4 *Chrysler*s policy is not to 
Suggest methods that will after the origi- 
nal emissions settings of a vehicle" 
Modern emissions control systems 
aren't just hung onto engines — they're 
integrated into the fuel- injection and ig- 
nition systems, and modifying them 
usually means throwing out everything 
and sta rting over from scratch . 

According to the EFA mileage guide* 
your car is rated ai 2.7 city and 26 high- 
way, assuming it's equipped with an 
automatic transmission. In other words, 
you're getting good mileage. W 



IK) YOU HAVE A CAR PROBLEM? 

Jl(*t o *£ Mart ftbfsJit if. .SeW JUftf rftf r'jrfto H fti f/tr 
< 'nr f y/u/r r /'vjtY* fti . .l/r f'/WJ.Vji'*, J.'j li V u 5?tA Si. „ 
Xrtr I'ttrfr, .YT fW/B. Wkylf fwtftF* mu# of hr 
a H.ttoT i *V in if rt 'itfj/ty/fy, pn tftffltt fJSnf fimttfgcuitmi 
tkrrtthtmt*. 



SERVICE TTPS 

■ Vour 1088 Lincoln Confmpntal 
may have one flaw— an ignition key 
(hat's difficult to tum There s a solu- 
tion. Have your dealer cut you new 
keys using Taurus key blanks. They 
have larger heads than Continental 
key blanksand give you mare to grab 

■ A water leak from either the left - or 
right-hand side of lhe dashboard ol 
1987-88 Honda Civic sedans could 
be the result of a skimpy seat where 
lhe dash support, Hoor and kick-pan- 
el support board jam together Have a 
dealer reseal the area according to 
TSS $8-010. 

• Owners of 1968 Chrysler Corp 
cars equipped wilh 2.2-1i|er turbo- 
charged engine and automatic trans- 
mission may encounler stoplight 
stalling when using a c. Warning lhal 
the condition may be difficult to veri- 
ty," Chrysier has issued TSB 18-015- 
88. instrucling dealers 10 Cure the 
problem by installing a different en- 
gine control computer. 

■ A low -speed surge from Iho 7.4-li- 
ter engine of a 1 987-88 Chevy or 
GMC truck with lhe manual transmis- 
sion in First or Second gear, lhal can't 
bo eliminated by prescribed shop 
manual procedures, should have a 
new PROM installed in the electronic 
coni rol module. The lix is described in 
Chevy TSB88-T62-6E 
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trailer Is 
system c 



STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-468-2100 TODAY! 



every component... door sensors, 
window sensors, sirens, even the 
System Controller itself.. .capable 
of functioning Independently, 

The moment a protected door 
or window ia moved the entry 
aenaor sends a coded, audible 
signal to the Controller Unit, 
which, In turn, activates the Sya- 
tern. Even if the System Con- 

destroyed. the rest of the 
intmues to ope ratal 

lc$* i wW HALF THE COST 
at Most Professionally 
installed Systems! 

Now. through Black & Decker s 
revolutionary technology, you 
can easily install a system that 
can guard your family and home 
with reliable protect ion. ..for less 
than halt the cost of most 
professionally -installed systems! 

For FREE details... Including 
"6 Things Burglars Knew Thai 
Yqu Should Know Too".,. call 
TOLL FREE or malt the 
coupon TODAY! 

CAU TOIL FREE 
1-800-468-2100 

r 

I W HOME PflOTECTOfl" 

Bo » 5250, De pi A 1 60 
= anion, Njoro 1? 

| □ YESI i want to know mcu-e 

I about th# break-itirough HOME 
PROTECTOR Security System 
Please rush my FREE Informal ion 
Package by First Class Mail. 



Addrasa 



Stats 



L- 



#BUCK&DECKER* 



You'!! receive FREE details on 
tha breakthrough HOME 
PROTECTOR * “Wireless" 
Security Systam...trom 

BLACK A DECKER. 



Now, whether you're away from 
home... at work, on vacation, a 
business trip, or on an errand... 
you can have reliable protection 
for you r home. 

introducing Black & Deckers 
HOME PROTECTOR System ...a 
state-of-the-art, wireless security 
system that guards your home 24 
hours a day, every day. Whelher 
you're home or away. Any effort 
to enter your home Is Instantly 
met with a formidable line of 
defense... flashing lights, a power- 
ful siren, and, with our optional 
“24-HOUR" telephone monitoring 
service, a call to tha police or 
anyone you choose... all within 
minutes of an attempted braah-in! 



State-of-tha-Art System 
Delivers Professional Laval of 
Protecttonl 



The HOME PROTECTOR is 
one of the moat reliable wireless 
security ay stems available for 
home use, at its “heart 1 ' are 
advanced electronics with failsafe 
features. Electronics which make 
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Clothesline Ends 




Plastic-sheathed wire clothesline is a 
great product r but when 1 bought 
sonie^ the dealer was unable to supply 
me with a way to terminate the ends 
neatly. To solve thix problem* 1 aim- 
ply slipped a short length of V |ir in.- 
flia. copper tubing over one end. 
Then, [ looped the wire over and 
passed the end back in the tubing. 
F [attesting the t ubin g in a vise or wit h 
locking pliers locks the win? in place. 

— Tom B. Gunter 



Honing On Steel 




Keeping plane irons and chisels in top 
shape means frequent trips to the 
whetstone. And, when the stone be- 
gin b to wear, its hollow shape is trans- 
ferred to the edge you're sharpening. 
A? an alternative to constantly dress- 
ing your stone flat, you can hone your 
tools un a flat steel plate. The cutting 
action is provided by a fine abrasive 
powder such ax aluminum oxide or sil- 
icon carbide. Spread the abrasive 
powder on the plate and add a little, 
ordinary light household nil ax a lubri- 
cant, Besides doing the jnb on the 
bevel edge of the tool, this method 
works for flattening and dressing the 
back of the iron or chisel, Both the 
abrasive powder and honing plate are 
available from woodworking supply 
outlets . — Walter B u rtnn 
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Save Gas, Save Engine with POLY ’ 

GUARANTEED LOWEST PRICE (see details below} 



The following introduces one of the 
mo«t fuDj tested wd proven gu liT< 
log, Motion-reducing engine tmU 

TH« Secret la “Poly” 

H 'Fniy M Is short for poMetrafiuoraethy 
lent (TFE), the slipperiest substance 
known to man, fleet Guinttt Book'd 
World Records). Retroion Corporation, 
makers of Slick 50. invented a way to 
permanently bind this slippery chemical 
to your engine with one trealmenL Just 
one quart of Slick 50 can reduce engine 
Friction, increase gas mileage and horse- 
power and reduce engine operating 
tempe rature. causing your oil and engl ne 
to Iasi longer... plus it reduces metal wear, 
defraying costly overhauls. 

Years of Tooting and Uoo 

Have Proved it True! 

Stick 50 has been thoroughly tested In 
independent laboratories and out on the 
mad: 

The March/Aprii L9ti2> p. 35 issue of 
"Conjiuner Digest" magazine stated. 
“Slick 50 dues reduce engine heat and 
ordinary wear, and our informal tests 
indicate that It will Improve gas mileage 
by about 2 or 3 miles per gallon." 

One of the country's moil itipectcd 
Rturcb Institute* report e d applying 
a powerful ultrasonic cleaning process to 
a SLlck 50 treated engine and were sur- 
prised at Its permanence. We actually 
expected the l^etrolon Slick 50 TFE Resin 
coating to also be removed, but later 
fo und It was still there; 1 

TUV. a Cierman testing laboratory with 
credentials every h! I as prestigious as our 
Underwriters Laboratories, tested Slick 
50 In 1966, They found substantial 
Increases In both gas mileage and horse 
power. Their teats showed that these 
gains were due to a reduction In friction. 

The Federal Aviation Admlniitn- 
tlon has fully accepted a similar product 
for aircraft — Slick 50 Aircraft Piston 
Engine Treatment tFAR # 33,49). This 
FAA endurance tes ^simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading loatAventeni university 
staled, “Stick 50 docs Increase horse- 
power and decrease fuel consumption in 
tests done at the unive^slty.' , 

The 8p*« Shuttle Colombia lists rhr 
chemical "poly" In Its gears and bearings 
because It Is the only chemical lubricant 
which can withstand the heal and cor- 
rosive elemen ts of space. 

Perhaps most dramatic of all Is a tor- 
ture test overseen by the Antomotivv 
SenitH Ctundl far PbraijlTiiklAand 
shown on WTYE television, Three cars 
with 75.000 to 1S9.00 miles on them were 
treated with 5ilck 50. Six months later 
the oil was drained from each vrhldc, and 
the cars driven without the oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
apparent damage. 




W « Easy to Treat Your Engine 

A few minutes before oil and filter 
change, add the engine fhuh you git 

tne with each order to clean out the 
engine. Let the engine Idle for 5 minutes. 
Then drain the oi change the filter and 
add the proper amount of oil less one 
quart. Add one quart of Slick 50, drive 
for 30 minutes, and leave It in the crank- 
case for at leas! 3,000 miles. As the engine 
operates, the oil carries the Toly" 
between the parts wfaereTt is burnished 
into the pores of the metal. 

Only One Treatment Haceuary 

It's permanent so you do it only once, 
not each time you change oil One quart 
of Slick 50 will treat aH standard 4. 6 and 
d-cytinder gasoline and dlesd engines. 

Work* with Most Oils 

Slick 50 Will work with ail petroleum- 
based oils and all synthetics compatible 
with petmleum-ljased oils with the excep- 
tion of graphite oils. However, once an 
engine Is treated, you can go hark to a 
graphite type if desired. 

4 Ways Stick SO 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehicle con 
dltion. weather and geographic location, 
but no matter what your conditions. Slick 
50 can- 

1. increase mileage 

2. Increase horsepower t small economy 
cars and large RV" s really need this) 

3. Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine- 

4. M Ini mlze or tU mi nate cosily overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the oil begins to circulate. Slick 50 can 
eliminate this problem for lew thu t be 

Slick 50 Will Nut 
Affect Your Warranty 

Slick 50 is suspended In an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Insli 
tute service da^iflcatlon SF-CC-CD, 

There 1 ! Ho Rfvk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 mites. If you don't 
notice an improvement In engine perfor- 
mance, return your invoice with a short 
note telling why, for a prompt full 
refund— no questions asked- 

Prof It from Selling 
Slick 50 Yourself 

Here's an opportunity to make hand 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products* Free dealership Information Is 
sent upon request. 

GUARANTEED LOWEST PRICE! 

if at time of purchase ynu have seen Slick 
SO advertised in a current magazine at 
a lower price, we will beat that pries by 
62.00 per quart. 

Fv purctuiM or further inffimuEtoei 
eifl toD-firea l-SOO-8a9-S624, nL 7 
(in Californim 1-800- 3a30« 59) nr 
Had in: ftign-lw Eowff 
ttlo^ 205 South Bait Amme, 

Dtp L PBtTftS, BuMutn, fittfaraii 




¥**. [ ^ent to Improve my os ra performance 
and save my ermine— rush mo risk free 



□ One Slick 50 at $39.95 + $4.00 shipping and 
handling. Gail* Heaitfenra mu G r * Ton 

□ Give me kee shipping and handling for my 
order of Z or more at $39.95 each. 

□ Check O C.Q.D. p Viaa/MasforCefo 

Card# 

Exp. Date 

Name 

Address - . 

(Qive s&sei address Li poMate# lew UPS eWnrfuy) 

Crty Stale Zip 




f^grsss^ Energy corporation 



jsasotftfi eanLAwfiw, ta-i. opi pm™ 

Sin Marco* California 92069 
Call now, toll free i-b»-525-m2j 

IN CAUfQHNrA, TOLL FREE 1 -MG-2&-MM. 

* lWM PrflQPHSWY* En&rg^ Cvp 
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OUTDOORS 



BY JOE SKORUPA 



The Power Of The Prop 




ludktd-^rndtr tr%gir>t mak« boat jump on plant, bye plow water Nkt a barge unlcu corrected. 



□ ROP ELLERS make r 
or break rating boats, 
but how much do they 
affect Lhe Weekend boater? 

Like most boaters. I’m fa- 
miliar with pmp theories and 
manufacturer's guidelines. 
This knowledge* coupled 
with experience < tells me 
that the right prop makes a 
boat perform like a finely 
tuned machine and the 
wrong prop, especially on a 
p tailing hull, mbs the rig nf 
fuel, speed and overall per- 
formance, or may damage 
the engine. 

Rut most honors aren't in 
it for speed trophies. They're 
just looking fur fish* fun and 
other pleasant pursuits. How 
much does prop selection 
really affect them? 

Peak performance 

1 recently enlisted the aid of 
technicians at Mercury Ma- 
rine's MerCabo Test Rase, 
near Ruea Grande, Florida, 
ta help answer this question. 
We took a look at propping 
from several different an- 
gles. We started with a Ifi-ft. 
?-in. Cjyim 168 Sport Espirit 



equipped wit la a lUO-hurse 
Merc as uur basic test rig. 

Tu establish an optimal 
standard of operation, we did 
tup-end and 0-lu-35 rnph ac- 
celeration runs propped with 
a Quicksilver 20-in, pitch 
(13Vj-in,-dia,) Laser II stain- 
Jess-steel prop, 

This prop was designed by 
Mercury to be the ideal 
match fur its lud- horse out- 
board (Pitch, by the way, is 
the theoretical distance a 
propeller moves forward in 
one revolution.) 

With a 2-man loarf lhe av- 
erage speed of four tup-end 
runs (two in each direction) 
was 44.4S mph at 5510 rpm. 



Maximum rpm for this out 
board with a 1-man load, ac- 
cording to Mercury, is 5600. 
Using the same format, 2- 
man load and four runs, ac- 
celeration time fmrn U-tu-35 
mph was8 68eeco7itiS- 

Now that we knew Lhe p er- 
formance results of optimal 
propping, we tried the same 
runs with other commonly 
used props. 

We chose two smaller ones 
and one larger, and since 
most boaters, especially 
those with outboards, rarely 
use stainless-steel props, 
which are about three times 
more expensive, all of our 
test ps^ups were aluminum. 



Radar runs 

Running with 1 7-in. pitch 
(13'/i in, din.), top-end speed 
was 42.7 mph at 5746 rpm, 
and hole shot 7 + 93 seconds. 
The smaller prop was nearly 
a second faster in hole .shot, 
hut off by a mile and a half in 
top-end speed. 

More significant than top- 
end loss, was the problem of 
over- revving and prop blow 
out, In all test runs with the 
174ncher F the engine 
smoothly climbed to about 
5000 rpm and then suddenly 
surged beyond the 5000- rpm 
mark, causing the prop to 
break loose and ventilaU- 
This not only robbed power, 
but vividly demonstrated a 
problem that would eventu- 
ally lead to engine damage. 

With 19-in, pitch (13 Vi in, 
diaj. top- nod speed picked 
up from rums made with the 
17-incher to 43.0 mph at 5585 
rpm, hut the bole shot slowed 
down to 9.3 seconds. Both 
lagged behind the optimal 
marks set by the Laser II. 
Although there was some 
over- revving and blow out, 
an experienced driver could 
throttle back a hair to com- 
pensate and ensure a normal, 
damage-free engine life. 

The must dramatic data 
collected was with the 21-in. 
pitch. Its top-end was 3 mph 
slower than the Laser 1 1 
(41.25 mph at 4900 rpm) and 
more than 2 seconds slower 
fPfetmc ifim 



PROPELLER EFFICIENCY 




20-IN. PITCH 
STAINLESS STEEL 



2MN. PfTCH 
ALUMINUM 



I ACCELERATION 
\ 0-35 MPH (SEC) 



8 9 10 11 

flfPftESSMT rtvf OF FOUff ffJJhd ftAADF wfTH 2 MAK LOAD 



Optimal d*tJ collected wltfi ZC-ln.-piim Laser II prop, Divergence of cthen Ji drain jtJc. 
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You coulda had a V6. 



For those of you who can't survive unless you're 
On a steady diet of mountain passes, logging roads and 
sand dunes, Nissan offers an engine that will supple- 
ment your feeding habits; 

Our Rjd-injecced.ovcr- 
head cam V6 

Roasting 145 horse- 
power and 166 ft -l bs . of 
torque, this 3.0- 1 iter engine 
is the same one chat s made mincemeat of such off- road 
terrain as the Baja 1000 and the Mint 400. 




And if your idea of offloading is occasionally 
strayi pg up onto a curb, you 'll be happy to know that 
the Hardbody "Vfi is available in our 4x2 s, as well. 

All of which suggests, no matter whar kind of 
trucking you re into, our V6 will satisfy your craving 




NISSAN 







Built for tlie Human Race.' 








The revolutionary Goodyear 
An entirety new direction in 



Fur yearN the challenge in light truck tires 
has remained the same: 

To make a lire that works as welt off the mad 
as it does on the road. And vice-versa t 

Existing technology 
did not meet the challenge. 

What was needed was 
a breakthrough in design. 

What was needed 
was the new Goodyear 
Wrangler MX the first 
unidirectional radial light 
truck lire. 

The Wrangler MT 
radial features a nnii|ue 
“one way' tread pattern. 

Because of this uni- 
directional tread pattern, 
the Wrangler MT delivers 
Maximum Traction in the most severe off-road 
conditions. Including mud. Sind, And rock. 

On the road, the same unidirectional tread 
pattern gives superior wet and dry traction. 
Excellent handling. And exceptional tread wear. 

The Wrangler MT may be a new idea in radial 
light truck tires. ESul it is □ proven idea. 

During its development, the Wrangler MT 
was tested. Severely By ten-time H DR A/SCORE 
Champion Walker Evans. In actual off-road racing. 

As you can see P the Goodyear Wrangler MT 
Ls different from other light truck radial tires. 

And this difference ultimately shows itself in 
the most critical area of all: the “contact patches^ 
of the lines. When? your truck or sport vehicle 
meets and responds to the road. Or the rocks. 

Or the dirt. Or the mud. 

I he unidirec tional Wrangler MT radial is the 
newest member of the Wrangler family of light 
truck tires. And no one else has a radial like it. 




A CjrtvJyiur IrVnttygfrr AST 
"'rwrtiH J fwJc/r." J W/riw the 
WnujgJiT ,11 T iSfmwtmtrs 
4ifterrrXf and super Tarjty, 




GOOD r YEAR 

BECAUSE THERE REALI.V IS A DIFFERENCE. 





Wrangler MT radial. 

tread design. And pe for nance 
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GUIDETO 

DO-IT-YOURSELF 

MATERIALS 

M, W\ 
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Guide to Do-l(-Your»Jt Mattf laii 

The ftjpw'ar totecftartJH guide mat ir!& you how 
lo cheese and buy al 1 'he marshals needed lor 
tww repair and remodeling Learn about Mbar, 
lasteners, pfumbmg anb electrical products. roof 
ihp and painting supplies. even lawn and garden 
products fijuli save money by doing it yourself 
151 pp (B-IBtt-lBJS) 



To Order: Send name and address with 
check of money ordbr !o 
PopularM^chanicft.DepI BK.Bqx 1014 
fiadro City Station. New Yorit. NY 10101 



9 q^,im HKl-^n Cl ILJ pgp Tiiop J'Nunl Magar;-^ a EhrtSi-rr 
d ftif HkijtI CcrpqrRlKT 1 



Bodywork and Fa Intlng 

kMd your car looking ns* w-lh this marmot tor ihe 
wcehena mechanic Colnr pnoics, magrams and 
insifuelinns tail you howtoelinlnfilstirtt, fix denis, 
spifty pami. repair qj'iIIs ftnij Sumner’S fcees m- 
lenors c : ean and bung cut your cars lu&lraus 
shme— ail wiIHdui eixpensiw equipment 2^0 po 
|B-lHm~*tf 95 } 




Tunoup A Troubleshooting 

Neai ly 300 pages *iin ve uab** inJormatcn on all 
aspects ol toning your e^-gme including spark 
P ugs, breaker- paid ignitions, oompresjon and 
vacuum service and lubncaiion Mora lhafi 700 
:iu 5 Sration& and 5£i pages ol Pouble-ahmsing 
chans |B-i90Sf-Sf4 9fi| 




Undiscovered 

Journey lr> ir* wqrla of shipwrecks, uc 1 -eo tress • 
ures and mythical peaces Follow your imagmaiKjn 
to Afliamls, \m bibi tai cities of Sodom and Gomcr- 
rah, Kirg Arthur's grave. Ifte lomb ol Herod ihe 
Greai at>d more, as Ihe author uses mips ano 
phonographs 10 describe an undiscovered world 
T92PP rB-1&B-S%SG) 



TH£ FHE £ 

ID ENTinCATION 
BOOK 



Tree Identification Book 

Ever wonder abc^i Ihtf iree m your Irena yard? Or 
wHai your oak lanle lotfsett iih# before rrus wood 
was cut For lurrtier^ This booh with mefs lhan 
1,500 illuatralions, lakes you on a nature walk 1c 
idEnl ?1y the shape leaves . hark ard branches of 
more lhar 100 irees 212 pp 

[B-1913B-$14 %\ 




Guide to Car Cure 

A collection pi Ppputof 
Afec/unics ' Saturday 
Meehan cs" articles and 
“Car Care Guides 
You'll learn ell aspecls ol 
Gdi rna-nlesWiCe. includ- 
ing how Id tnmato-shDoE 
engine pxoolemi ser- 
vice the dnvelram repair 
e&chca! problems and 
cafte for you* car s enteric r AH pswedWK are iitos- 
Iraled and clea^y explained by experts. 152 pp 
<H-191S-(9 95) 

Auto Rmp*lt Manual 1902 1938 

This 51 SI edit oh has Ire*^ Comp^ir y raised wiln 
Iheiatesl in auto repair n covert i*0U model! win 
55,000 essential sarvice specks and 2,500 d^ 
gramg and photos A vaiuablo Terence, with 
more sections m dcM-youiwII auto repair lhan 

Ever before, mciLdmg 1ue‘ and ■gnumnsysiem up- 
dates t,30G pp (B- i92fl— S£i 501 



Bails Car Car* 

The best basic manual 
aiound with slop- by- 
step instructions and 
Mm imublBshooring charts. 

— 1" lurieup specs lor US 

end ryport cars and a 
complate plo&sary of car 
larms Inciunq-s seciiora 
on looifi flhd equipmern 
preventive matrMewco, 
lue 1 . siarting and cooing aydams, brahe^ tires, 
air ccpdiliofiirfl and d ese^ Engines. ^04 pp (B- 
W1-I1S95) 



Good Housekeeping Illustrated 
Booh Of Hom* Maintenance 

Keep up wilh your hone repairs with Ibis do-iT 
yourse'!l guide Leam aboJ app ;ance troub'e- 
shoormg laying Hies, adding w^ows Lrtal*^Q 
wood ronovaling feimiture and ^provn^ 
hcfme security p ^s plumbing panning w^lgr- 

proofing elecsncai work and ollwr iopic& Qom 
rams more than 1 000 iMrraions end colot 
photos 230 pp [B-19ES-SZ2 95) 

Tips, Hint! A Everyday Wisdom 

Hemoving la-uT.dry slams, gardening, managing 
money, claying Id These m Sonne d Ihe topics 
covered m ibis colleclicp ol prachcal t ps ^or 
example io mow a ^eE lawn coal me mower 
blades wife vEgeiabla c< lo Keep me ctii grass 
from sr-ci.ng 3BB pp [B- 153& ■ £19 %) 







HOW The World Wot ki 

E r.srEin's ihactyd relatively, the pi^ bang ’’iumari 
OvOlulion. pwity. bteck Njles if you’rE curious 
abcul rntse a^d other science lopme, this ooc* 
for you. Whiten yn sn easy style, if ptov>des a fas- 
cinating leak at our world, from ihe e* pipraliiyi of 
DNA ana genes to quansum mechanics 37B pp 
(B-1931-S10 95) 

Pointing, Rcflnlihing 
A WaI I peperin g 

Lei Mec frames' 'nlormalive gu«de help 

you charge inc look pd your borne wito \mh painl 
arrraciiye *a ipaper and rehnished lurmlurg 
Learn about onienot and mienof pamis. brushes 
and ottve-r equipment, pamlmg problnmis slrip- 
pmg Srd refimsbing lumilurp and hanging 
wallpape' Delated s^lrucEkmi and photos. 160 
Du 1 6-1^50 95.) 




How Do They Do That? 

The modern irtvia book: ihat Explains mystoriee of 
lodays .Among Ihe 150 puizles Hon are 
underwater lunn^s dug? Hon do rr&gi&ans saw 
a woman in helf? How does truth serum work?^9? 
pp (B-I923-IB95I 



Story or H*i*b*id 

Slap n>1o me t liter s bok with ihis nostalgic enk 
ar our national pasiime Read atwut bassbali s 
earl v days, Babe Ruth's caree?, the modern 
feper^Lars, ihg Hnw i midgcl with q 1 
inch Einkp ; on& pinch hit There are also section! 
on huh ng JwkJiiig and ifiafpflgrng ;40 

pu I B- 1929-15 951 
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CORRECT 



TUCKED 7IT1M 

CJLMT3tEV? ANGIE OVFflTRJA^ED 




Proper trimming gives solid prop bite, Over- 
arid undertrirnmlng rob efficiency, 



in hole shut ( U),9 second* 3. It wus, in 
fact, slower than nil the te.st proptf, but 
this was to be expected of a prop with ko 
large* h. pitch, Under- revving is less a 
problem Lhan running at hot rpm levels, 
hut Lt Iijhi may be harmful over time. 

Analyzing power trim 

We did several other hard- data efficien- 
cy tests at MerCabu. Most outboards to- 
day have power trim, long overdue as a 
standard feature. But how much does it 
really affect performance? 

Lhdng our battle 100-hp Merc and Ca- 
jun 1 My Sport E spirit riff, equipped with 
u Laser II prop, we did radar runs with 
the engine fully trimmed down, opti- 
mally trimmed and fully trimmed nut. 

Trimmed dow n, or lucked uncle]’ Lhe 
boat, produced a top-end speed of 37-25 
mph, more than 7 mph slower than opti- 
mal trim. The reason For this Is that Lhe 
hull, although on plane, plow s bow- 
ilow n Lh rough the w ate r like a barge . 

Acceleration Wats also affected. Aver- 
age? hale- shot time, with engine tucked 
under, was &.4U seconds. As might be 
expected, the boat popped right up on 
plane, but then plowed sluggishly. 

Hat-roddera Love full-trim running 
with all the high revs, roosterfails and 
top-end speed. What they don’t realize 
is that avert rimming moves the water 
intakes out of the water and may load to 
lews of water pres Pune and overheating. 
It also produces a squirrely ride because 
most of the hull is forced nut of the water 
and stability is diminished. 

Unfortunately, the transom angle of 
the Cajun IS8 didn't permit the all-out 
overt rimming possible on many other 
boats, so top-end speed loss wasn't as 
noticeable as it might have been. Hole 
shot, however, was another story, lt 
took 11,4 seconds, to reach 35 mph and 
over-revving was a real danger. 

Everyone wants his boat to perform 
up to snuff, ami when it doesn't, wants 
to know w F hy. Our Leal data show that 
where the engine meets the water, the 
frontline pow er deli very of the prop and 
how it's trimmed,, is the first ami easiest 
place Lu maximize pe rformance. W 




, Wf (/fw 

S5 '&&&&• 

**<&&&* -- 

\ '%*&&**** - ... 




Exercise 



More 



with 



Less 



MMORE EFFECTIVE By dup- 
licating the motion oJ cross country 
skiing, lhe world's best exercise, 
NordicTrack provides the 
ideal aerobic workout. 

■MORE 

Unlike bikes and other 
si l down exercisers, 

NordlcTrack exercises 
all the body's major 
muscles lor a total 
body workout . 

MMORE CALORIES 

BURNED In tests ai a 
major university, NordicTrack 
burned more calories than an 
cxltc i bike and a rowing 
machine/ 

MMORE CONVENIENT With 
NordicTrack, you can exercise in the 
comfort oi your home. 

NordicTrack easily folds, requiring, 
storage space of only l7"x 23". 

7 Sc. 1 1.' nS (1 il Lr*l r^aulcs mtludtJ in 
IViird kTrack 

fflordtcjrack 

£ l^NoiUhftndi 



MLESS T7ME Because Nordic- 
Track is so efficient, you 
bum more calories and 
get a better aerobic 
workout in less ttme. 

MNO IMPACT Run- 

ningand some aerobic 
workouts can cause 
painful and poten- 
tially harmful jarring. 
NordicTrack workout 
U completely jarleaE, 

MNO DIETING No 

other exercise machine 
burns more calories than 
NordicTrack . . .so you can lose 
weight faster without dieting. 

MNO SKIING EXPERIENCE 
REQUIRED Easy and fun to use 

FREElraCHFRlANT\TDlO _ 

Gill Toll Fre* Or Wrilp: 

1-800-328-5888 

IftMifUMaUl-iU-Ufr^gT [hCjiudjlJOH;i ««’ 
Ml (cniiithan Blvd. N,. GiraJm, MN S55lfi 

rkcjK Knd i^rN biwhirr 
A 3 u tr« vidn-n-Ufc ! ] VHS □ BETA 

Namr . 

SfWM 

QlT Stair Zip 

J 7 ltrX 
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MOTORSPORTS 



High Tech At Pikes Peak 




BOULDER PARR 
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N 1806, U,S. 
Army Lieutenant 
Zebu Ion Pike was 
leading an expedition 
across uncharted Colorado 
territory when ho c;imc upon 
a mountain peak rising from 
the edge of tho plains™ He 
claimed it would never be 
climbed and left* leaving his 
name behind him. 

Pike obviously wasn't 
much of a forecaster. Not 
□iily was his peak conquered, 
by 1B0Q a track was carved up 
the aide of the 14, 1 10-ft. 
mountain and the first cur 
reached the top. By IBIS* 
Spencer Penrose f a wealthy 
resident of nearby Colorado 
Springs h had enlarged the 
original trail into a 2- lane 
highway* A year later, to 
promote the newly opened 
gravel road. Penrose orga- 
nised an auto race. The Pikes 
Peak Auto Hi lie limb was 
bom. It is the second oldest 
L\S, auto race, predated 
only by the Indy 500, 

The race is still much the 
same as when the first event 
was wan by Rea Lenta in a 
time of 20 minutes, 66*6 sec- 
onds. The course starts at 
theEM02-fL level and runs 
12.12 miles through 156 
turnR on its way to the top. 
Because of the dramatic alti- 
tude change, drivers cun ex- 
perience hot Weather at the 
start and snow or fog at the 
top. It's no wonder it's called 
“The Race to the Clouds*' 1 
The highway is open to the 
public, so racers can only 



Aurfl ra| |y ace Will ter Hehrl was King of the Mountain In < 9S 7 . 



Pikes Peak rundJmbi 4700 ft . In 12,42 mJI« P with I 56 turns, 



practice foru Limited time in 
the early mornings during 
the Week before ihe race. 
Qualifying uken place on the 
hot to m half of l he cou rse t w r ■ 
days before the rate. In ihe 
ucIullL event, each car gets 
one run up Ihe hill, starling 
ill 1- or 2- minute intervals. 
Month* of preparation go 
into a race that's over in less 
than 15 minutes!! 

Pikes Peak has become 
steeped in tradition over the 
years. The Unser family 
owned the hill for several 



* - 



Turbo problem; kepi Art Vatanen's Peugeot from overall win. 



decade* with a total r*f 22 
overall wins anil 15 records, 
dating to 193*1. But despite 
the participation of famous 
drivers, it has basically re- 
mained a tocil event. 

For years the fastest cars 
were traditional upright 
sprint cars— until the mid- 
'70s, when a group of young 
uff-rorirl racers from Califor- 
nia entered rear-engined 
buggies. Much tu the chagrin 
of the die-hard local racers, 
the two unknowns— Rick 
a iif I Roger Wears — started 
to boat the more powerful 
sprint cars. 

However, the real turning 
point came in 1985 when 
French rally driver Michele 
Mouton, driving a 4wd Audi 
Quattro Sport, broke the 
overall record. It changed 
t rad itin n — L h e open - w he e I 
cars w ! ere no longer fastest 
and locals were no longer in 
the hunt. 



The Pikes Peak techno- 
logic*] revolution started in 
1981 when Audi of America 
entered its Quattro in a new 
rally car class w ith LLS. 
champion rally driver John 
Buffum at the wheel. He 
didn't break any records 
hut he flit! surprise the lo- 
cals, who couldn't believe 
a small European car could 
be so fast, 

Audi returned for each re- 
newal of ihe event after that 
and managed to be quicker 
and quicker each year. In 
1986 Bobby Unser, driving a 
Sport Quattro rally car, bet- 
tered Mouton's record by 15 
seconds, with a lime of 11 
mi nute* , U . 22 seconds . 1 1 was 
1/nser‘s first run up the 
mountain in 12yearR. 

Audi's success attracted 
the at tent ion of other Euro- 
pean teams* so it. was ntat sur- 
prising to sue 13 4wd rally 
car* among the contenders 
when the combatants assem- 



Coy Die won open-wheel 

bled last July. Tupping the 
bill was Peugeot, with three 
cars, while Audi returned 
with German driver Walter 
Rohrl. 

Heavily sponsored by 
Carnot rigarets p Peugeot bad 
won ch^ 3- week Paris- Dakar 
off-road race in Africa before 
spending Si milliun far its as- 
sault on Pikes Peak, The 
team leased a warehouse in 
Colorado Springs for two 
months ami rented the moun- 
tain for seven days of exclu- 
sive testing. The ears were 
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specially built for the hi II climb, lining 
lightweight ports and the turbo- 
charged, Cylinder, 1776-cc engine was 
tuned to produce 500 hp. Audi was also 
loar Jed fur bear. Rohri'a turbocharged, 
ZlIQ-cc, 5-cylbider engine was rated at 
598 hp. 

Popular California -based New Zea- 
lander End Mil ten, whose 4wd Mazda 
RK7 has finished second to Audisin sev- 
eral other runs, .showed up with a turbo 
rotary capable of making 550 hp, But for 
sheer high-tech audacity, Volkswagen 
was the winner once again, with its 
fourth twin -engined entry. Previous 
editions used two transverse-mounted 
engines* one at each end, but in 1987 
VW altered the Layout a bit, using two 
300-hp turbocharged* 16- valve GT1 en- 
gines mounted longitudinally . 

The only 4wd American rally car to 
compete was a specially built Oltismo- 
bile entered by local driver Frank Pe- 
terson, H e hui It it i n 80 day & n j mt i n time 
for the 1986 race, hut due to lack of test- 
ing — and finance — it has. never showed 
its true potential, Peterson's Olds has a 
transverse, rear-mounted, 2b7-cu.-in, 
Vfi Indy engine. 

Race day saw a record number of 
spectators watch the stock cars, pro- 
duction rally cars and open* wheel rac- 
ers. but the main battle was in the open 
rally class. Peugeot's Finnish driver, 
Ari Vatanen, was fastest in qualifying 
so he got to race after tLohrl. 

RohiTs run was fast — he blew r 
U user's record, breaking it by 22 sec- 
onds. All eyes were glued on Vatanen’s 
nimble Peugeot. It looked guod — until 
halfway, when it started to run ragged 
as a SO-cent turbocharger hose clip 
broke and he lost about 200 hp. He still 
managed to finish second* only 7 sec- 
onds behind RohrL But Audi had re- 
tained its title and a rookie German tally 
driver had become King of the Hill. 

The open- wheel class also provided 
excitement as two drivers beat Al Un- 
ser Jr/& 1983 record. Bill Rrister, in a 
Chevy- powered Coyote, was first even 
after failing to qualify. 

Despite its defeat. Peugeot is hooked 
on the race and will likely return in 
1988 — this year's mountain madness is 
scheduled for the weekend of July 
1U — to try and break Audi's strangle- 
hold. And the vast media coverage gen- 
erated in 1987 will probably draw r even 
more rally teams to the fray. 

Many Europeans described the hill- 
climb as one of the best auto racing 
events they'd ever been to— "the 
world's best kept secret/' Could it be 
that after 72 years, Pikes Peak has 
found itself as a technological show-place 
on the international racing calendar? 
And if European interest continues to 
grow, how r long will it take far Detroit to 
w r ake up to this high-tech showcase in its 
own backyard ?— John Rettie 








Call today to find oul now about thb fun and rewaiding project and build 
your own Classic Roadster. Also available custom built and ready to go! 

Brochure i MO -4444446 1 WS 7 

For Inlemallonal Esport Call 1 - 701.2434866 



-Yes! : 



Please send me the fallowing information: 

□ Easy-lb-Asscmblc Kit 

□ Custom Built Roadster 

A} □ FREE Color Brochure, parts & 
options info and corporate report 

B) □ $5-00 16 pg. Product Catalogue, 

p/us 24 ref. company component & 
pricing info 

C) □ $15.00 VHS Videotape ^corporate & 

model profile) pfus ,J B" literature pkg, 

D) □ $2.00 Profit OpjMjurtuniitjc..^ report 



Name: 

Phone (Day)-: i ) 

Phone (Eve): f ) 

Address: 

City: State: _ 

□ VISA □ MasterCard 



m,.LiJ hr CDfflptrit tD PPKO* 



i Classic Roadsters, Lid. 

# 151? Warn .Vc . Far#o. NO 581(13 



Also A nailable "Manufactured in Canada" Canadians call 14004374342 



fun etierfs 






O ver the past decade Classic 

Roadsters, Ltd., has been design- 
ing and engineering road- 
sters to be built by individual. 1 ; 
like yourself. We know that 
quality pays and leads to 
years of enjoyment and 
dependability. That’s 
why professor 

“in recent years. Classic 
Roadsters has earned the 
reputation of being coiled 
'manufacturer of the highest 
quaiity kit cars in the industry.'* 

The Editors — Hi Performances Kit Cars — 



The reason thousands of customers have assembled their own Classic 
Roadsters is not just to save money. There is a great deal of fun and 
excitement in seeing these beautiful automobiles come to life. The 
assembly process is easy and requires only common tools. Even the 
body color arrives finished — no painting. 
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SCIENCE 



BY TIM COLE 



CAT Scanning Planet Earth 






HE technique 
well known in 
the radiology de- 
partments of leading 
hospital*. Computer- 
ised tomography, or 
CAT scanning, corn- 
hint^ infra im at ion from 
many X-rays criss- 
crossing within I he body 
to form a ^-dimensional 
view of a patient's inter- 
nal organa* bones — or 
suspicious tumors. 

A similar technique 
— called seismic Loltlu- 
graphy— id giving geolo- 
gists the same kind of inter- 
nal image of Plane! Earth. 

Cat Teuh Associate Profes- 
sor Robert Clayton, Geo- 
physics Professor Don L. 
Anderson and graduate stu- 
dents Hu a- Wei Zhou anti 
Olafur Gudmuntlsson are us- 
ing the Earths aeismic histu- 
ry compiled from nearly 3tKK) 
surface stations to develop a 
picture beneath the Earth's 
crust. Seismic pressure, nr l J 
waves, traveling at roughly 
the speed of sound reflect 
and refract off the Earth's in- 
temiil structures, arriving at 
widely spaced global mold- 
luring stations nt different 
times and intensities. A com- 
puter ana lysis of the travel - 
time anomalies between P 

in it* sptrit of Rube GoWberg: 
Ahlgh-xcch 
egg smash er. 



Light dnddark regforu snow topograph ic variations on Earth s core. 



waves offers an intriguing 
glimpse of the world beneath 
our feet. 

A recent Cal Tech experi- 
ment involved charting what 
scientists believe are topo- 
graphic variations oil the 
Earth's core. Because P 
waves travel faster through 
denser material, like sound 
waves, and cold areas are 
more dense, P waves can lie 
presumed to travel faster in 
colder regions and slower in 
warmer regions. Scientists 
surmise that rapid changes in 
P-wave speed around the 
cere indicate areas of varying 
density— ar mountains and 
valleys. Roughness of the 



tore may account for milli- 
second inconsistencies in the 
Earth’s rotation, 

Broad-band digital seis- 
mometer* will someday 
replace current naming 
s v \ s mi igraph s , c o m pi e tely 
automating this ongoing 
Earth scan and improving 
i lriui accuracy. 

Rube Goldberg 
Award 

Rube Goldberg was I he car- 
toon genius who devised 
comically complex machines 
to perform the simplest 
of tasks. 

Goldberg's whimsy lives 
on sit Purdue University, 
where the Theta Tan anil Tri- 
angle engineering fraterni- 
ties sponsor a yearly iromjic- 
llfion to see who can devise 
the looniest machine to per- 
form the most prosaic chore. 

The mt task? 

Design a machine t hat will 
break an egg and prepare it 
for frying. This year, st ti- 
de i vis had to invent a ma- 
chine that would moisten a 
stamp and attach it to an en- 
velope. The winning entry 
used a model of a mailman be- 
ing attacked by adqg, a nHuise- 
trap and a Hubby Knight dull 
throwing a tantrum. 

The competition i* being 
thrown open to national en- 
tries next year. Budding 



" l rui [1 b f r gi tes M s h< i u Id 
call Theta Tau's Mike 
Barrett at (317) 743- 
24&1 , or write Mike at 
11b N. Chauncey, West 
Lafayette, JN47fHMi. 

Listening In 

It wm only a matter of 
time before true radio 
telescope technology de- 
scended in complexity to 
amateur levels. 

Edmund Scientific’* 
new 400 M Ha Radio 
Telescope kit ($1200) 
permits radio source 
observations of everything 
from solar flares to electro- 
magnet ic d ist u rbances — and 
makes a perfect adjunct to an 
optical device. Rut it's no 
toy- The Edmund Radio 
Telescope comps with a 
multi-element helical anten- 
na, preamp, demodulator, 
adjustable time constant in- 
tegrator* and calibration 
noise source reference. All 
Luld, It's an excellent way to 
make more of u connect km 
with the changing sky _ Write 
E din iind Scientific Cn., 
UfcpL fjood. Edscorp Bldg. , 
Barrington, NJ 08007. IM 



Backyard radio i ere scope de- 
tects far-off eqsjtiIc events. 
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All Across America 



CAR DETAILERS ARE SWITCHING TO MALM’S 
for the “Shine that’s Better Than New!” 




HAYWARD, CALIFORNIA — Euro Detailing 

7 discovered five years ago Malm'i s produces (he best 
depth and shine on both conventions! end two -stage 
paint. The time and effort needed has been reduced 
40 & jr d Sing Mafm " Mark Kltaoka, Owner 



HUNTINGTON STATION, NY — White Glove Aulo 
Clean! ng 1 1 We're well known for ' The Perfectly Det a it' 

ed Automobile,' Malm's pore Brazil tan Carnauba wav 
outlasts and outshines any product on the market to- 
day" Robert Palumbo. O wner 



'961 mmu Cham Cflip 



These two perfectionists, 3,000 mtles a 
that Malm's System for Car Cane ean p 
Now prove it yourself! 



apart, both agree 
t be matched! 



* - ■ and if you don't agree with 
them completely lhal Malm's Pol- 
ishing Cleaner and Malm's Liquid 
Gamauba Wax give your car a 
"Better lhan Showroom Shine" 

. , „ the mosi fabulous, deepest 
and richest shine of any product 
On 1 lie market, 

. . . tell us within 30 days and 
wall sand UPS at our expense* 
to pick it up end gfae you a 
complete full refund! 

Once you have your car detailed 
by a real pro like Robert Palumbo 
or Mark Kil aoka you won 't bel lave 
wiiai a greai ear you owned air 
ala ng ! \\ ' & never been so c lean in- 
side, IE's never gleamed so beau- 
tifully outside. ("Robert Palumbo 
aciually discovered Malm's when 
a customer brought him the 
polish and wax and asked him lo 
use them on his oar. Th e result so 
impressed Palumbo the! he 
switched to Malm's then end 
there*) Bui there's another 
reason to k«p your car shining 
with Malm's Polish and Pure 
Gamauba Wax . . . El will las! 
longer, and you'll get much more 
font when you sell. 

The best new car dealers use 
Malm's too 

New car dealer* who really cam, 
particularly those who sell cars 
costing $30,000, *45,000, 560.000 
and more, now lightly polish and 
was with Malm's before they de- 
liver the carlo the customer They 
know how Imported it is to start 
the buyer off with a shine that 
can't be matched. 

What If your car is 
over four months old? 

By now a dulling imperceptible 
film covers the paint. Even care- 
fui washing won't remove it! 
That's when you really need the 



complete Malm's System. Em 
ha nee and preserve I he finish this 
2-step way. Wash it, then apply 
Malm's Polish lug Cleaner to take 
away stains, greasy road grime, 
and small haze like scratches. 
Malm's polish won't harm dear 
coat finishes. You don't have to 
use the Polishing Gleaner every 
time you wax. But you should use 
it the flr&t time and at least once 
per year thereafter. Unlike many 
harsh, abrasive cleaners, Malm's 
is So microscopically line it can 
be used straight from the botlle 
to polish gold or silver. Thai 
moans if your car Is really dull, 
you can actually use a power 
buffer! Malm's Ls so fine it won't 
leave swirl marks! 

All by Jiseit, Malm's Polish will im- 
peccably clean and revive the 
pain! lo original showroom qual- 
ity. Then ( for the final touch, pro- 
tect that sparkling finish with a 
thin film of Malm's Carnaubs 
Wa* and buff lightly. Now you 
won't believe your eyes . . . your 
car has that famous Malm's 
"Belter than Showroom Shine"! 
Good lor 4 to 6 months. And the 



rain will continue to bead up on 
ihe finish even though you wash 
It again and again! 

Aiefrn's reader service/ Don 1 ! tall 
for these gimmicks and claims f 

Old fashioned paste waxes. Hard 
to spread, tiring to apply, difficult 
to buFf. Malm's is liquid, flows on 



yd 

Thi 



super-hard 
a gloss you simply can't match 
with any other products. 

One-step cleawr-waxes and poiy- 
gtaze synthetics. The worst thing 
Ou can do to your car's finish! 

“ iey leave a powdery residue, 
proving they contain harsh abra- 
Ives ! haf "sandpaper" your f inish 
away, and cause liny serai ches 
that actually dull the shine. 
Cheap "camauba waxes" off the 
shelf. The they cost, the less 
real tam^uba 1 hey con-lain, and 
most conta In strong abrasives loo. 
A pint will only do your car two or 
three times. M aim's costs mere, 
but a pint will wax even a big Met- 
cedes a dozen times and more. 

CoJb/ecf waxes. May actually dull 
the giossf And ihlnk about this: if 
the coloring dye is strong enough 
to aflect your paint,, it could dis- 



color your rubber, chrome and 
glass f Malm’s works great on ALL 
colors! 

Order Risk free on our groat 
guarantee! 

We'll ship in 45 hours when you 
order with a credit card, money 
order or tellers check. Gall or 
FAX your order or mail coupon 

now We ll include our 30-page 

Guide lo datallers' secrets for 
waxing and finishing, plus four 
FREE sample packs of wax and 
poll ah to give your friends (so I hey 
won't borrow yours!). *Our guar- 
anies is good for all 46 coni men- 
ial stales. (We can'l have UPS 
pick up elsewhere, so fust mail 
package back, and we'll rotundas 
promised.) 



ABBS * 

MALM CHEAt. COUP. 

300 BX FM-078 
Pound Ridge, NY 10576 

{914) 764-5775 Sam Spm MomFri. 

FAX orders; (914) 764-5755 
MALM'S— SOLD ONLY &Y MAIL 
NEVER IN STORES 



IndutowHh order fcfllqui, my FREE 3G-ppg& GUIUE &r.d 4 Hmple. packs 
□ 1 pm 1 CiKHuibiWAx StiJfi frm 12.50 IrtJtrfft.- Cot. 1 122.45 



Chihfrftlamy: □ V^sa L biurnrCori 



IN,V iwsIdenlH 



N. T. rBh4ld*r»ti ADC Haiti lu. iQ.-d-ur poi i&n, trits&rt, il ear i e aver 

4 manta* oVJ ] 

Gal aotjuainlad ajalarn 1 pin! Carnauba W ax, 1 pm] Pgllshlng 
Clean*' 134.M (jXu i WOO FrtJ hdl. - lattl UflJOJ N Y 

rHfcbnt* ACC *»i*h lai 

CJati liar Syilam 1 quart CemiwSj* W«. 1 quirt PQH*h|py 
Clean*- MS. 00 [plua |a.D0 IrtJ hdl — total lll.KTf KY. mil 

daflti ADD I 



1 




Mp 


fr. 



1 quart BUCK SO. TFE Coal Infl *l 1 h 'POLY' by Patr-elan 

Hff.flB (piuh $4.00 IfUMl-toUJ &1HI NY nmdenti ADC 




C Jrd ExpIriSi 



r CouCrta Inlghl char^-n lor Canada., Alaofca, Hawaii and PlhvIo 

Him 

— Ghee* &f Orders payable Lo Malm Chdin. Carp. 

Sifliiaiuri 



Gredil Card No Jfrtfft ALL 13 « IB DIqIIi} 

MALM CHIMi COHP. 

300 BX. PM-D7&. 1^™ Hidge. NY 10576 
PLEASE print HOME address carefully 

Um atMiarntr parfir 1 1 ^Uflrp nt otuppInQ addreea 
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(UPS SLIME namsl 
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Road Warriors 

BY FRANK VIZARD 






direct 
ene is 



JUTOMOTIVE loud- 
speakers perform in a 
lvinlent world, They 
Eire routinely exposed to ex- 
tremes of temperature 
and humidity. The rear 
portion of those installed 
in ear doors become 
wet from moisture 
trickling down window 
tracks, And the sh 
and vibrations car 
speakers are exposed 
to can ho strong enough 
to sever the wiring eon- 
nectjons. 

Tq survive in the harsh 
automotive environment a 
car speaker must be stronger 
and more durable than its 
home audio cousins. Accord- 
ingly p autoaftund speaker 
manufacturers arc turning to 
space-age materials. 

Borne hi-fi speakers gen- 
erally use paper cores tn re- 
produce sound, because 
paper reproduces audio sig- 
nals in a natural-sounding 
way. But car speaker makers 
substitute other materials to 
give their products greater 
longevity. 

Perhaps the most fre- 
quently use?] material in car 
speakers is polypropylene, 
owing to its resistance to 
moisture, high temperatures 
ant] the debilitating effect of 
sunlight. Polypropyl- 
flexible enough to re- 
produce sound. To some, its 
sound quality is satisfactory, 
but to others the sound char- 
acter is brmh and not as nat- 
ural as that produced by 
paper cones. 

In response to these crit- 
ics, some car speaker makers 
combine polypropylene with 
other materials to achieve 



Titanium and other Space-age 
material* be*f op car speaker* 
su«±i«lhe*elsyMB Quart. 

better sound. For example, 
BlaupunkFe new QL Series 
speakers use polypropylene 
cones sprayed with a fine 
quarts dust that dampens the 
cone. Different cone materi- 
al* might have a frequency at 
which the cone vibrates ex- 
cessively' and creates an 
unnatural sound. In this In- 
stance, the quarts powder 
dampens that frequency* re- 
ducing it to below audible 
levels. Infinity's new Refer- 
ence Standard Designer Se- 
ries speakers mix graphite 
and polypropylene to achieve 
the same end. 

Not every company opts 
for polypropylene. JVC* for 
instance, uses what it calls 
Cross Carbon, a carbon ma- 
terial that is combined with 
an acrylic-resin compound. 
The result is a speaker highly 
resist ant to moisture, heal 
and direct sunlight. 



Another car 
speaker line 
comes from MB 
Quart, a well- 
known German manufactur- 
er new to the United States. 
Like many other car speaker 
makers, MB Quart is using 
titanium to construct its 
tweeter? or treble-drivers, 
The increasing use of titani- 
um in car speakers is prompt- 
ed by two considerations. 
First, titanium has a very 
high stiffness- to-moss ratio, 
which promises longevity. 
Second, digiLal sources such 
as compact discs demand 
tweeters that can produce 
extended treble response 
and handle last, transient 
signal*. 

Insight into the manufac- 
turing process cornea from 
JBL, which incorporates 
titanium in its new T06 com- 
ponent tweeter. JBL's pro- 



prietary process involves 
high-pressure gases swirled 
against a pure titanium film 
to form a dome only 25 mi- 
crons thick— that is, 25 mil- 
lionths of a meter. At the 
same time, an intricate pat- 
tern is molded into the dome 
to improve rigidity without 
increasing mass. 

JBL combines the proper- 
ties of titanium with a mag- 
net made from neodymium, 
an aerospace material also 
being used in many new 
headphones. Magnetic flux 
density is one of the critical 
elements of good speaker 
performance- 

In the past, car speakers 
often required large magnets 
to achieve the desired perfor- 
mance. With neodymium, 
the same performance levels 
can be achieved using a mag- 
net smaller in size. -1 BL r s TOd 
tweeter has a mounting 
depLh of only Va im 

Such shallow mounting 
depth gives an installer much 
more flexibility in speaker 
placement. Locating tweet- 
ers in the dashboard, forex- 
ample, is now more feasible 
than it was previously. 

It might soon become a ne- 
cessity more than an alterna- 
tive, With the increasing 
number of ragtnps hitting 
ihe road, the rear-shelf 
speaker installation so neces- 
sary Lo good sound is being 
eliminated. Speakers in- 
stalled in [he dash and the 
doors are going to have to 
carry the acoustic burden. 
Thanks to stronger and more 
durable space-age materials, 
it will be possible to get big 
sound out of smaller and shal- 
lower spaces. PM 
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KMART AUTO SOUND. 









A I0T OF TIME HERE 



PIONEER KE 10n ETR AM/FM 
STEREO/CASSETTE with 24 
station presents, seek, bed /distant 

.ED dock. 



W*II 11MI 

.r^JU.E,rr . 



iiki 

^ 1 . 



BP^OAiEeil 
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5 I 7 fl 10 13 16 

EJ J i AH Ft! 

I 
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CD 




SPARKOMAT1C SR300 AM/FM 
STEREO /CASSETTE with locking fast 
forward and compact design for 
many cars and trucks. SALE 



$ 30 00 



PIONEER TS1011 MAXXIAL4" DUAL- 
CONE DOOR MOUNT SPEAKERS 
with Strontium magnets and 
60 watts of outpul- 

SALE 






$2900 







't 

V 



PIONEER TS6930 MAXXIAL 
6"x9" DUAL-CONE DECK 
MOUNT SPEAKERS with 
Strontium magnets and 120 watts 
of output SALE 



$ 65 00 



Kmut Auto Sound 

. ■ ■ .. . ■ y . . ...... ... . . 

Or sale June 29 through July t6 a rngst K mart stores across the U S A 



1,11 r* 
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YOU WON'T HAVE TO SPEND A 



* OFT ■- PJ ri | nu «i 



5PARKOMATIC SR350 AM/FM 
STEREO/CASSETTE with PLL 
electronic tuning, programmable f | 

memory, and oulo icon/seek , / 

SALE & m AAAA 



$ 109 °° 



□000 
U0000 



5FYLHKDHAT1C 
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• SONY ES-R11 AM/FM STEREO / 
CASSETTE with PLL Quartz Tuner, 
IS it a lion preset 5, and seek (unction. 



SALE 



$ 169 °° 



it 

J f 



SONY 



J 




SONY 



50NYES-592 6"x9"2-WAY 
COAXIAL SPEAKERS wiih 80 watts 
maximum musk power. 
SALE ■ 



SONY ES-S52 5 M2" 
2-WAY COAXIAL SPEAKERS 

with AO wotts maximum power 
and shallow mounting depth . 
SALE ■ 







$ 39 97 
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M 



K ran A • . iojnd has some of the besi n j. ■ ^quipnriefit you'll ewer 
see— it : ct the best prices you've e-. o r h»>ird; So no matter how 

m> <c+i tim-:- you spend in yoyr cor, you ran ptbicf to make every minute 
ma<-r lL-n A‘it( great car audio from 1C man Aj*q Sound. America i # I 







Sound So 
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Kmart Auto Sound 

On sale June 29 through July 16 at most K mart stores across Itie U S.A. 





SPARKOMATIC SR 3 8 AM/FM STEREO 
with 5-band graphic equalizer and locking 
fast forward. 

SALE A # AAA 



KRACO ETR 1080 AM/FM STEREO/ 
CASSETTE with three-band graphic 
equalizer and electronic seek /scan. 

SALE AaAAA 



’lOUfirO 



KRACO THP3 31/2" 2-WAY DASH 
OFtDOOft MOUNT SPEAKERS 
SALE AAAI 



JENSEN JPT1B02 PICKUP TRUCK 
SPEAKERS Matched 150 watt 
speakers far pickups, vans, R.V.'s, 
beach and home use. SALE M 



SPARKOMATIC SK693 6 *9 r 3-WAY 
DECK MOUNT SPEAKERS with Barium 
Ferrite magnets. Handles 160 watts of music 
power, 00 watts continuous power 

SALE Art flA7 




AT KMART AUTO SOUND, 
THE CONCERT NEVER ENDS 






COBRA C20 40 CHANNEL CB with digital readout, 
electronic tuning, LED signal. SALE £ M 



Whistler 400 



$ 49 97 





VOLUME 



QUADRADYNE 

WHISTLER WH-400 QUADRADYNE RADAR 
DETECTOR* with X and K bands, audible and visual 
warnings, Highway/Gty button. SALE 

* Not. available in CT or VA . ^ U U 



ROOF OR MAGNETIC 
MOUNT CB ANTENNAS 
SALE $1797 



S-ptCTRUM 



WHISTLER SPECTRUM 1 DELUXE RADAR DETECTOR ' 

Features digital display, Filter mode, three-position volume 
Mounts on dash or visor. SALE All A A/1 

’ ' Rebate subject k moutocvter sUpiikifr -• J I § I tJUU 



Kmart Auto Sound 

On sale June 29 through July 16 at mss! K mart stores across the U.S A 




The world's top pocket rockets in a fight to the finish. 



BY RICH TAYLOR, Concribuonq Editor: PM Photos by John Lamm 



E cono Commando hpcipp: 

Take one lightweight, ,‘J-rloor 
front-drive hatchback. Revi- 
talize wimpy econo box 
engine with a double dose of horse- 
power, Blend in ^Iick-shsfung5-s|)eed 
iransaxle. Add sporty bucket seats 
and leather-wrapped steering wheel 
for flavor. Stir in fat. sticky tires, al- 
loy wheels and a stiff suspension. Sea- 
son with airdam and spoiler. Paint to 
taste, preferably Uni n h Spicy Red. 
Serves one grinning driver and as 
many as three happy passengers. 
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To get the jnosl km thin rocipe, it 
should In- savored on a curvy moun- 
tain road. Every title of these mini hot 
rods chases down apexes like a terrier 
after a squirrel, but unlike many high- 
performance sports cars, they P re nev- 
er scary or intimidating, nor are they 
uncomfortable or cramped. Driven 
with elan, they can hold their own 
with any 2-seater this side of a Cor- 
vette, yet fold down the rear seats. 
Line I you can pack in a couple of bicy- 
cles, Best of all. these dO-mpg cruisers 
aren't on the Insurance Enemies List. 



We found winding roads in the San 
Gabriel Mountains, ami performed 
our track testing at Los Angeles 
County Raceway; As usual, we sam- 
pled all the cars in a back-to-back 
lastetest, and came tip with a consen- 
sus; These Econo Commandos are 
uniformly terrific, AH nine are about 
the same size, performance and all fun 
Ln drive. 

The biggesl difference is in price. 
The most expensive is nearly twice 
the price of the cheapest— Si <5,0511 
versus $8532. 
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FORD ESCORT CT 



over Ifi seconds, at 84 mph. 
it's both quicker and faster, for exam- 
ip. than such hot 2-seaters as the 
’iernGT, Toyota MR2 or Mazda TtX- 
7, Jt also has excellent brakes, anil 
pulled -R2G on Pomona's skid pad. 

Though the current Golf has boon 
with u.s fur three years, it still holds 
together remarkably well. The nose 
has been modernized with Eurostyle 
aero headlights, and the Scirocco- 
style bucket stats, 4 'Spoke steering 
wheel and analog instruments are 
conservative and thoroughly func- 
tional. The GTI is a beautiful compro- 
mise — a hot performance car, yet 
with genuine mom for four adults. 



Volkswagen GTI 16V 

The GTI, progenitor of this entire 
class of cars, continues to be our fa- 
vorite Econo Commando. And when 
you figure it coats more than a 140- 
mph &-liter Mustang or Firebird 
GTA, it should be good. The GTI is 
nothing more nor less than Volks- 
wagen’s familiar Golf 3-door, fitted 
with 4-wheel disc brakes, quicker ra- 
tio pow-er Steering, Pirelli PtSUU 



205/55VK-14 tires on wider wheels, 
and most importantly, an innovative 
double-overhead -cam head with 16 
valves that raises the output of the 
time-honored 1 , 8-liter Four to a ram- 
bunclious 123 hp. 

If you've been raised nn big VRs, 
that may not sound like much, but in a 
2300-pound package, it's enough to 
boot the GTI from 0 to liO in just over 8 
seconds, w ith quarter-mile times in a 



Volkswagen Golf GT 

What VW now calls w Golf GT used to 
be the GT1, until the 16-valve engine 
was introduced. The GT costs a sub- 
stantial $3000 less than tht* new GTI, 
bill csf rnurse. yuu don't get t he same 
equipment levels. VW saves money 
by using rear drum brakes instead uf 
discs, less expensive 1B5/BUR-14 
tires, no power steering and a single- 
13 verb e a cl-cam engine rated at 18 hp 
less than the 16* valve version. 

Naturally, this adds up to quicker 
acceleration for the GTI — an impres- 
sive 1.3 seconds G tu 00 and 5 mph in 
the quarter-mile. 

However, in other areas of jjerfor- 
rnarice the GT hokU its own. Though 
the GTI has a bigger fuotprint, iLs ex- 
tra 55 pounds— all in Lhe front end 
— tend to negate the extra adhesion. 
As a result, the GT was J32G faster 
around the skidpad than the GTI, 
matched it in the slain m. and beat it by 
a car length in braking, 

Overall, we like the GTI best, 
because its poLenL pnw crpkmt moM 
truly fits t h.t j Ecunu Command u rcci- 
pe. Bue the GTis the better buy, with 
satisfying performance for $3000 less. 

Honda Civic DX 

Our Best Euv in thiH group is Honda's 
all-new Civic DX. The $9572 Civic DX 
is aii unadorned econobox. thousands 
nf dollars less than any commando ex- 
cept the little Sprint Turbo, 




Mirage Turbo: Potent New Contender 



The Mitsubishi Mirage Turbo wasn't 
available when we assembled our 
Econo Commando fleet lor testing, 
bu! we'd be remiss if we didn't a! least 
mention itiis new minitiger 
Clad in sleek new gheetmotal, lhe 
hottesl member of tbe Mirage family 
(or Coll ctan, if you happen to be buy- 
ing from Chrysler Corp. ) roars to 



market wilh a heady 29- percent 
horsepower increase over Ms far from 
tepid predecessor 
A new port-injected 16- valve twin- 
cam cylinder head accounts for the 
increased output, which totals 1 35 hp 
at 6000 rpm, with 141 Ibs-H. of torque 
at 3000 rpm, tops in lhe Econo Com- 
mando class— 7". S, 



M 
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This in one of the few truly pretty 
cars in this class — graceful, clean anti 
modern. While other manufacturer* 
are still selling economy boxes first 
brought to market in the 70s, Honda 
has brought out an all -new Civic ev- 
ery three years. 

Not only is the exterior state of the 
art. hut Honda also has the best inte- 
rior ergonomics this side of Mercedes- 
Benz, Drive a mile in this Civic, and 
you'll be as familiar with it as your 
own front hall. We sorely missed a 
tachometer, bul otherwise the ergo- 
nomics are without flaw, and every- 
thing from the single-post headrests 
to the futuristic 2-spoke steering 
wheel seems like the perfect solution 
to that particular design challenge. 
The Civic is made from inexpensive 
materials, but it appears expensive 
and substantial, not cheap. That's 
good design. 

Honda's engineering is equally im- 
pressive. The engine uses a unique lb- 
valve head, with a single overhead 
cam. Honda was a loader in switching 
to MacPhersoo strut suspensions 
more than a decade ago, Nmv Honda's 
leading the way in switching back to 
classic double wishbones for better 
handling and ride. 

At the track, the Civic did remark* 
ably well* considering it whs running 
on cheap Dunlop SP 2rkl I75/70R-I3 
tires. It beat the Gulf GT, Le Mans 
and Escort GT ;lL the dragstrtp, had 
the second-best braking performance 
behind the Escort, was second on the 
skid pad with an excellent Mid and 
won the slalom — pretty impressive 
for an unpretentious ecopobox run- 
ning on SG’SCJ tires. Add another 13 h|i 
from the Si engine that will be avail- 
able in lUHtih and this inexpensive Civ- 
ic would have walked away with this 
test in every category. Even so. you 
can't find a better new car na t his class 
for under 3 1(3 ,000. 

Mazda 323 GTX 

On paper, the GTX kinks overwhelm- 
ing: a double-overhcHtl-cam, bi-valve 
LfUiter engine, Lurixicharged ami in- 
lercouled to pauduce 132 hp, one of the 




hottest in this class. Full-time 4- whud 
drive for maximum traction. Disc 
brakes at nil four corners, all-indepen- 
dent suspension and every’ conceivable 
gizmo, from 7-spoke alloy wheels to 
yellow-on-black airc reft -style gauges 
and ultra-adjustable bucket seats. 

At 2G00 pounds, the GTX weighs a 
good deal more than it should — about 
300 pounds more than the regular 
hatchback. 

Mazda engineers blame the addi- 
tional components of Lbe 4-wheel- 
drive. system. Nu matter, the slightly 
pudgy 323 still put up the lies! quar- 
ter-mile numbers, and did I Ho 150 in a 
zippy 7,4 seconds. The GTX was only 
a hair behind the first -place Civic in 
uur slalom, and posted .82G on the 
skid pad, using Bridgestone PuLenza 
REiSb 18fj.B0R-l4 tires. The only time 
the GTX showed its weight was In 
braking, where it ended up near the 
back of the pack. 

The GTX has excellent perfor- 
mance h and it's a joy tu drive at normal 
highway speeds, liut if you start to 
push it, you'll find il h s ;t handful to 
drive fast. 

It has loo much roll in the comer*, 
hints of torque steer under accelera- 
tion , handling that edges mil toward 
nervous when you get near the limit uf 
adhesion and enough turbo Sag tu be 
InUatitlg* 

Taken atl together , this is a difficult, 
ca r to d ri v l j fsis t and ru it as m uch fun as 
you'd expect it to be. At (15,000, it's 
also difficult to perceive as a bargain. 



Pontiac Le Mans GSE 

The Le Mans is a Korean -built Opel 
Kaitotl, now “commandoHizetr with a 
2 J Miter engine and all the zoomy in- 
gredients of the hut-rod recipe. It's a 
surprisingly nice little car and very 
reasonably priced. 

It won our fuel economy test by 
over 2 mpg. reluming an excellent 21i 
mpg despite Boy-Racer driving by 
our demon test crew. 

It boat the Golf GT and Escort GT 
in acceleration and finished mid -park 
in the slalom, though it was last on the 
skidpad, at least, partially due to its 
slippery L‘ niroval llallve34(J lit) 
IM WIHR. 14 tires. ( 

The Le Mans GSE is very different 
in appearance from other eeonotjnxes 
— rounded and bulbous, rather than 
boxy and square, A rear wing, aero 
rocker moldings ami body -color 
wheels give lI a cute, recey lnok. The 
interior is finished in a perky gray 

E w I, which seems very European 

and appropriately *purt>\ The seats 
are Recaro copies that rank with the 
best in this class (notably those in the 
GTI). and the white-on-black analog 
gauges are excellent. The coni rots are 
very German in feel, with easy-to-use 
ergonomics. 

Com] Jared In the low roofs of most 
Japanese small cars, there's plenty of 
he ail room. The Le Mans interior also 
measures considerably larger than 
l he i a her ch r* i n t hi s g n nip. 

Thanks to the 1 extra pooch of the 
new 2. ti-liter engine, the Le Mans 
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G SE i r a wd i leal m ore font n f ljj 

clri ve than its m il i for editions j^Hr 
Although there‘s s till plenty of Wk j 
body roil, it can he thrown PH 
about with confidence and is 
devoid of hidden vices. Two JH 

>nKill impriiveitients that f ' w 

would ht-Jji: more |iret:L*ifjti m K« 

the Fihift linkage anil l eas Hi 

steering HSKiH-t, « 

tPhia is n fiurprirdngly i:tnu- V 

fort able small ear in every 
way, anti Daewoo is a Jr each 

delivering build quality the L 

tirjLml of Japanese rompetiicirs. The 
I A 1 M puia G^E ls li pliant >ur]irise. 
aJl-roimtL 

Ford Escort GT 

The fCncor! is the he.st-fipllinjr ear in 
Aftiorka — and [lie world. The fIT ha.-, 
the HAk version of the 1. 9-liter s j m 
[fine, a sUiHjpy aero package which 
sorer s:s fully modernize* the aging 
hatchback and an interim' obviously 
inspired by t be SVO M us tang and 
hWcTu niJii'i" Hurn-kank interiors. The 
overall find is very high-tech and 



m with quarter-mile time* over 
* 17 seem ids . The engine m aim 

twry notsy anil Lh ind y . 
pH Overall, the Escort GT Is 
one of the leant expena ive cars. 
V — iii this group, and much nicer 
3L^ than yon might expect. 

HL Il s aging design has been 
H t'l ever! y li f h fa t e d t n r cm a t n 
competit ivip, and all il really 
|H rno-ds are lietti-r seats, uirn'e 
H sound EiisLlblion am I another 
^ Jifi hp, K very thing film? is just 
fine, lake the Volkswagen 
GnlfGT, I hi.^ is a ja-rlecl example nfa 
design that's been steadily refined 
anil impmvtnl over a decarlo, until it T s 
better than ever. 

Isuzu J -Mark Turbo 

General Motors ownsimiMhirtl of 

Islj jr'.u, and the [-Mark js Identical to 
the Chevy Spoetrum* HVapleasoni 
little car, hut one wh h very little jier- 
aonnlity. W$ hard In remember whm 
tbc ear wtw like, on hour after jrotfVt* 
driven it. The 



modern p which f* amazing when you 
t hink \ hat t his ear was designed when 
1 ice UicfJcea whs still at Ford. 

The fxT* is milch l-etinr than 

y n i j ' d ex pi -i ■ t for su v ha 1 1 a i t-d d r.A gn . 
It% big and roomy inside, and exefqit 
for the rather u Id- fash inner I seals, 
comfort able and easy to drive. Il fin- 
ishes I h I'es o u in I in L r ft rsi i 1 1 on r hm king 
tests, but midpack on 1 he Hkidpad and 
Iasi in t he slalom, depute its excellent 
Goodyear Eagle GT 
Even with the HA), engine, it's the 
s I r i\v est car in t his class , 



^ v SPECIFICATIONS AND DIMENSIONS 



PRICE f NfUNE ENGINE ENGINE THAN 5 WHEEL LENGTH WIDTH TRACK 

MANUFACTURER LIST DISPLACEMENT HP WET DRIVE MISSION BASE OVERALL OVERALL FRONT REAR 

MODEL AS TESTED |cItE) TO ROUE (It) ’tl 1 UVOUT TYPE 0*1 m *8 £lfi mm) (In flirnl |m mm| 

Chevrolet Sprint Turbo S824D L3. SOHC luitio. ir-i^rcMiad TmcnBWOmm s- speed eil i-u 5 682 f 52 6 1 336 

$85X2 til D&1000 10r.i 35ODff.nl frcait manual 2245 3£7D 1520 R'Sl.&IIMO 



Ford E&tfirV GT S8977 L4. SOKC tlOiaSTOrpm TfOrtl 5-Spe*d 92 2 105 2 65,D F 54 7 1309 

510,365 UlfcOISfiO 11S#4200ipm ^rpnl manual 2M2 4m 1674 flatiOHii 



Honda Civic DX 


iBlSa 

S957? 


LJ . SOHC . 1 6-vahfB 
91 09 1493 


9?.u MEOrpm 
B9 ■■-■ 45ffljf[ifn 


frcoi 

lrq.nl 


5-^paed 

irtani^sl 


96 J 
?499 


156.t 
!-" ; 


55 5 
1&5& 


F 57 I 1458 
H 57 1 1450 


l&uiu 1-Mark Turbo 


510693 

sit.esa 


L4 SOMCturtw 
ED 74 1471 


M & .- ; i HMrpm 
120^ 3500^ 


Frani 

IrOhl 


5-spBEd 

manual 


2488 


■■ : 

3937 


63.5 

1613 


F iJ 7 1389 
R $4 3 1328 


Maids 323 GTX 


512,339 
61 5.D97 


L4, DOHClurbo, >nEErcoded 
1 5*VflhWD7 45 1597 


132 ..i 6800 rpm 
T36(*300Clipff 


Trent 

all 


5-spead 

manual 


94. 5- 
2488 


161 a 

4110 


64 B 
1645 


F &S . 1400 
R 56 1 «25 


PoUtiaC Le Mans GSE 


59000' 

Stl.DOO 1 


U a SOHC 
121 00 1936 


Ki-'i 4BCClrpm 
1 1 0 :o: 36D0 rpm 


Prent 

Iron! 


B-speed 

manual 


99.2 

2528 


1&3 7 
4150 


&5.5- 

ite-i 


F:&5.1 1400 
R 55 4 1407 


Tq*®la FX*16CT^S 


510.966 
SI 2.773 


L4.DOHC. 16 -value 
36.63 1 587 


llDittfifiOOftfm 
36 !rt 4800 rfKn 


front 

Irani 


5- speed 
manual 


95.7 

2431 


160.0 

4D64 


85.2 

1656 


F. 56 5 1435 
R.5&.7-14T5 


Volkswagen GoM GT 


SlQ.566 

$13,255 


L4, SOHC 
£06 60 1700 


106 (w $408 ipm 
! 10 ..i: 34M rpm 


Prpnt 

Iron! 


S-spEed 

marvual 


07 3 
2472 


1560 

4013 


66 1 
16S0 


F 56 3 1429 
R 68.0 3422 


Vplkswagen GTIItiV 


S12.P05 
SI 6.050 


L4.DOHC 16-mbIve 
'06 68 1760 


m.'n-saooipm 
120 ? • 4250 rpm 


^ront 

tram 


B-sfieed 

manual 


97 2 
2472 


1560 

4813 


66 1 
1668 


F *6 3.14219 
FI -55 0 14,22 


H Eslima1ed 

1 6e&1 ^pfred achiovod *rn!o reiving ihtough seysn cones placed ir>- lino, 1 00 N apart; s^eecls prpwde irwien qI transier.! re- 3 pansfl 

2 C-lorc&flafl^aled during steady-stalE IravEt arcuod a MQ-ft.-dia. circle Chari number rs an averaga of Shree orcurla cw and IhfEe ccw 
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225 $ 



fjnwer rac*ar*d- 
pimnn 3 04 



F 9 2-m. vEMedTfeE 
fl. 7.1 -in drum 



24 

15 33 



9a 

17 0B Of 7(1 81 



57 m 



16 4 



1024 



■ MS 



ratk-and- 
piruon 3 07 



F 9 5-in vgriocl L>rn: 
R‘7.1 -in dfym 



33 

22 10 



39 

1B.75(a BO 99 



142 



CQ IB 



16 9 



aso 



1923 



PG-Atsr raca-and 

pinion 2 -00 



F^.o-m VLT-Ied *sc 
R7 t In dltijvn 



28 

22 78 



82 

16,21 .:-'B230 



148 



60 8a 



15 8 



101 8 



2600 



pmrer rac-kar\d 
{union 3 01 



F I 02-in vented disc 
R 9 7 -in disc 



21 

20 53 



7.4 

15 .,«l □ H 5 95 



162 60 04 



H 0 



00 0 



racM-and- 
pln§on 3 5 



F 10 l-n disc 
R'7 9-in. drum 



2? 

25 00 



92 

10. 07 {□'00 55 



58 10 



0 4 



107 fr 






vqriRdMR rfftiC PQ*fir 
Mfjc-and pinion 4 i 



F$0~in np#Tf1qdclir»r 
H-g &on d^C 



25 

3i 8a 



83 

10 42 ft 62 68 



58.22 



66 0 



2212 



rack- and 
CHniofl 3 &0 



FS.4-m disc 
R 7,1 -in dfum 



24 

21 03 



9 5 

TM9@fl9.til) 



142 58.00 



17 9 



38 9 



2267 



power laek-gfifr 
pmion 3.17 



F 94.in vtfciUKJiJise- 
fi.9 4-in disc 



22 

19. SO 



B 2 

16 20:. : . 84 06 



158 



58 1& 



179 



88.9 






TEST RESULTS 



CURE STEERING BHAKL 

WEIGHT TTFETUHN5 SYSTEM 

i\h% ) LDflMQ-lQCH FRONT REAR 

1&85 rflc*-and- F:8 4 -n. rttsc- 

pmion 3.3 fl:7.1-ln drum 



styling t& dean and mm r never 
gaudy, and the uljny whirls 
areclitit. Otherwise, th corulrl 
hi" h generic Japanese eticfriih 
box for ah msiiniftre vDiapany 
.^fe driving nd, 

The interior ha* GM-style 
button* around the in*t Tu- 
rnout binnacle, and a nice 
3-spoke steering wheel The 
interior h att met ive — mv test 
car whs H niched in gray on 
gray— ami comparer nicely 
with the new Honda Civic for 
Htyl ish m.if * a n r I ft inctii ii mi it y . 

Under the hwd T the I- Mark tins a 
turbocharged LJ5-I iter engine and 
convent tonal wemobox chassis It's 
perfectly accept able, though the en- 
gine is annoyingly noisy even at high- 
way spends, 

I n our Seating, She I- Mark returner! 
excel lent find economy p yet lied with 
the Volkswagen CJTl for uiwU-ratifiiu 
juiU behind the winning 323 GTX. It 
a1*o ha,* good brake* , and finished 
i bird in i he slalom. It was near last on 



the ski rip ad, thanks to the Bridge- 
stone Pfitrriaa REBH BlHo dnlM-l 
tire* and grabs i>f unrlersi chmt, 

The 1-Mark hn* zippy performance, 
a pleasant Interior and innocuous styl- 
ing. The price h right in I he middle of 
the Econo Command u pack, and both 
Jsuzuand Chevrolet dealers should be 
willing 1o deal. 

Toyota FX- 1 6 GT S 

The FX-lBis built in the join! -vent are 
NCMMI factory in Fremont, ( alifor- 
nia, and when it whs InuiH-hed two 
years ugn we expected great 



things. However, thia hm be- 
come one of the few Toyota 
models which isn't idling well 
This seems attributable to the 
ear's bujcallf generic econo- 
hux atylirig a ml m fairly sub- 
stsmiial price tag (though is 
ranks behind both VWg and 
the MaJida). 

And even though it 1 ® 
equipped with one of the 
sweetest engines in this 
group, the FX-Id isn't as lively 
an albarcajini performer as its 
GT-K trim suggests, Understeer Is 
nothing short of massive, and the 
steering is t he groups slowest . 

The F X- lli wiilh next tn last in our 
skid pad Le#Uh midpack in the slalutn 
and fliFHppain! lug in broking. 

The twin -cam, 1ft- valve, Lti-Utcr 
jin tied through the quarter-mile 
nearly m quickly as the GT[ t but the 
FX- lb doesn't approach the awesome 
;d I - around com pel e nee oft he VW . 

Besides its excellent engine, the 
best pari n-f this Toyota is* iL^ obvious 
assembly quality — proof that Ameri- 
can workers can produce a cair sis well 
built us any in the world. 



37 

22 19 



85 

18.53 (I? 80 91 



167 



54 79 



Iflfl 



FUEL ECONOMY ACCELERATION HHAKI-NG TOD -FI 1 SK10PAD' CARSO’ EPA 1 INTERIOR 
lEPAtity D FiFl MrH |^tc | WJ DMFH SLALOM 705 F f VT1LUMI VOLUME 

PMleill V.-MIL£[aec mph^ \f] f [nn^i) ClRCLE(Gl Leu- tfj |cu. n \ 



74 a 



3 Numbe* indicalps majiimum narnci vnlLfjiH* a?- derermined w.lh r&ar &pa1fcack m normal posilion 

4 Nipmb^r indicates mammum inlP-ntK volume as dolurminnd by EPA Calcijlfllmns 
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Jn the coming century, a lethal combination of stealth and firepower 
will revolutionize warfare on the high seas. 



BY NICK NICHOLS; PM fllustraFJons by Tom Freeman 
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"No profession is more wedded to the 
folklore of the past than the armed 
services .'* — Winston Churchill 

T HAT esteemed son of Bri- 
tannia might have added that 
none of the armed services is 
more heavily shackled to tra- 
dition than the U,S. Navy. Who else 
in this age of high-tech mania would 
have recommissioned that venerable 
emissary of "gunboat diplomacy T the 
USS New Jersey! 

Touting a different diplomacy, re- 
cently retired Vice Adm. Joseph MeL- 
calf HI told PM, “Institutions die 
hard, and the U.S, Navy is a very ma- 
ture bureaucracy.” Nut that he isn't 
an advocate of putting more ordnance 
to sea, far from it — -it’s the type of ord- 
nance that Metcalfs concerned with. 
The admiral feels that recent techno- 
logical advancements in weaponry 
and command, control and communi- 
cations (C ;1 ! systems have yielded an 
Opportunity to completely reevalu- 
aLe ‘ the w ay we do business," 
from surface .ship design 
and construction to 
strategy and tactics. 

Rather than 
viewing the 



surface fleet as a collection of self-con- 
tained, floating arsenals (as typified 
by today's martial leviathan, the air- 
craft carrier), Metcalf believes the 
success of the Navy in the next centu- 
ry 1 ies i n its abi lity t o evolve i nto a tru- 
ly synergistic, integrated battle 
force. He's convinced that the surface 
fleet must ultimately be comprised of 
a family of modular vessels that make 
maximum use of technological “force 
m tilt i pliers wh tie m in i mizi ng m uni ti ng 
requirements." The Metcalf philoso- 
phy calls for a complete overhaul of 
the old order, a restructuring that 
would profoundly alter the romance 
and autonomy enjoyed for so many 
centuries by the conven- 
tional warship and her 
crew. Metcalf's 
dynamic ideas 
therefore bor- 



der on he rosy in t he cy es of h it lebt Hind 
traditionalists. In short, the maverick 
mariner is instigating a revolution! 
And the focus of this revolution is an 
unusual ship that just may change the 
age-old methods of naval warfare. 

Group Mike 

Throughout his career. 

Metcalf had often 
championed the 
cause of rad- 
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ical departure from orthodox doc- 
trine. and in hia influential preretire- 
ment job as Deputy Chief of Naval 
Opera! ii ms for Surface Warfare, he fi- 
nally found himyelf in a position t u do 
something about it. 

The project that took ^hape in late 
1986 under Metcalfs guiding hand 
was aptly christened the Revolution 
at Sea initiative, and a supervisory 
worb/ptudy group was established to 
oversee Lhe various phases of the 
broad-based research effort. Fiercely 
loyal to their progressive leader, this 
body of officers adopted the phonelsc- 
M title of "Croup Mike" in recognition 
of Metcalfs personal commitment to 
the project. 

Group Mike's innovative ship is the 
ph y sica I m an ifes Lat i on u f M et ca I f s 
preoccupation with "putting maxi- 
mum ordnance on target." More im- 



portantly, the admiral spcs his vision- 
ary vessel as the heir-apparent to the 
primary strike rnle currently filled by 
the aircraft carrier* 

"WeVe almost to the point where 
w e're going to be able to eliminate 
manned aircraft from the naval sce- 
nario altogether/ 1 explains Metcalf 
“Before long, both offensive and de- 
fensive duties in the fleet are going to 
be handled by missiles of various 
types," 

For example, the offensive task of 
deep interdiction— presently the ex- 
clusive turf of carrier-based aviators 
—can he more efficiently fulfilled by 
precision-guided, long-range cruise 
missiles , according to Metcalf. 

The admiral hints that antiaircraft/ 
antimissile laser weapons will soon be 
numbered among the ship's defensive 
armament 



Conceived as a means fG get more 
ordnance on target more accurately, [he 
Health ship of fomoriow will carry multlpie 
magazine! of vertical launch missiles. 
I^rfected on hasel lne^two ships of the 
Aegis cruiser scries, the vertical launch 
system brings a variety of smart missile* to 
bear on different targets in a comply x 
battle environment, The future variant of 
The Tomahawk cruise mluile will strike land 
targets more than 1350 miles away. 
Updated Standard surf ace 10 air missiles 
wiir defend the ship and her battle group 
from air and missile threats Antisubmarine 
rockets |A5RO£*| will knock out 
submarines. Salvos of smaller mEstiles will 
help defend the ship. Marked by a low 
silhouette, supersensing radar arrays, and 
carrying remotely piloted surveillance 
aircraft, the ship of tomonow wflF also 
incorporate mlHlon-apecH'k module* In the 
stern to accommodate amphibious assault 
teams. SEAL units or even X-wIng fighter 
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Critical volume 

The re vitalised surface fleet, a* out- 
lined by the Revolution at Sea stud- 
ies will be fashioned around three 
significant pieces of advanced hard- 
ware: the AN /SPY - 1 Aegi* radar ays* 
tem,amixof modem middles, and the 
missiles' Vertical Launch System 
(VLSI* The first element in the trium- 
virate, Aegis, is already in service 
with the fleet. muon Led on the USS 
Ttconderoga , and on more advanced 
sister ships like the recently launched 
Lake Champlain. This isn't the ulti- 
mate platform for the highly sophisti- 
cated radar, but budgets being what 
they are, it'll have to da for the time 
being, allows Metcalf. What is need- 
ed ^ hf reasons, is a follow -on to Lhe 
Ticandcraga dedicated primarily to 
carrying the missiles— a ship con- 
ceived in the image of Me Lcalfs" max- 
imum ordnance” doctrine, one that in- 
corporates Lhe Vertical Launch 
System to accomplish this goa L 

So what will Joseph Metcalfs ideal 
surface warrior look like? The answer 
to this question is largely couched in 
the parameters of modern naval war- 
fare— a d -dimensional "up, out and 
down" formula. 

The area embraced by these ele- 
ments is called “battle space/' and its 
physical size is dictated by the range of 
the weajMrn systems being utilized at a 
given point in time. Hence, this spatial 
battleground is constantly expanding. 
The battle space in which Metcalfs 
highdedi warship will Itave to operate 
is defined as being 1 S, 000 ft. up (the 
practical ceiling of surface-to-air miF- 
siles), 1350 miles opt (the current oper- 
ational range of cruise missiles) and 
1500 ft. down (the engagement depth of 

sa 



contemporary attack submarines). 

In meeting this triple threat, Met- 
calf envisions a streamlined seafarer 
armed with a mixed bag of missiles: 
SM-2 Standard surface-to-air (up), 
Tomahaw r k cruise (out) p and the anti- 
submarine rocket, or ASROC (down!. 
Martin Marietta, maker of VLS, is 
working on a. duster of small ship-de- 
fense missiles called Quad-Pack. All 
of the missiles would be prepackaged 
to plug into universal V LS cel Is 
(about 274 of them! ) arranged in a sol- 
id bank running nearly the entire 
length of the hull. This impressive as- 
sortment of firepower Would be di- 
rected by the Aegis system., either 
nestled helowdecks aboard this mis- 
sile platform or mounted on another 
ship. The grinning admiral admits, u If 
I had my way t this ship would be ord- 
nance frum stem to stern. If someone 
wanted tu put something else on 
board — office space, paper manuals, 
or signalman's flug bag — he'd have 
to prove to me that we need it." 

Enter JMS dreadnought 

Metcalf s hard line oh giving ordnance 
stores Apriority one" cuts right to the 
heart of the matter, for the single im- 
muiable caveat that must be em- 
braced by every ship designer worth 
his sal l is t h a t the most preebu s com - 
modify aboard any vessel is volume 
—every square centimeter of space 
must be applied to the ship's defined 
use. As far as Adrti. Metcalf is con- 
cerned, the defined use of a worship is 
"to go in harm’s way, to survive and to 
[nit ordnance on target/' Anything 
that doesn't contribute directly to the 
achievement of these ends is superflu- 
ous and counterproductive. 



“Everything we put into our ships 
is worth nothing if it doesn't contrib- 
ute to putting ordnance on target. 
That's why we have ships at sea! 
That's why we have a navy!" 

The admiral calls his creation the 
“Future Strike Cruiser/' but taking 
the vessel’s iron-fi sted arsenal of mul - 
t mission missiles into account, his 
Revolution at Sea colleagues have un- 
officially dubbed the powerhouse 
JMSdreadnoughtUMS. of course, for 
' -Joe Metcalfs Ship”). I □ keeping with 
Metcalf's definition of a warship, the 
FSC has one job in addition to deliver- 
ing sledgehammer blows — La survive 
those of the enemy— or better still, to 
prevent their being delivered in the 
first place. The best way tn accom- 
plish this is to reduce the ship's radar 
profile and heat signature— in other 
words, In create a stealth ship- 

Addresring the physical profile b- 
sue, Metcalf says all uf the structures 
that protrude above the deck have got 
to go — including the bridge and con- 
ning tower. 

"The bridge/' Metcalf contend^ 

"has tin relevance to the modern war- 
ship. 1 L's a glaring anachronism. It 
w as originally designed in Adm. Dew- 
ey's day to allow the captain to watch 
the fall of his shot, but the vast expan- 
sions of battle space has rendered it 
obsolete /' 

Many of the command functions 
traditionally conducted from the 
bridge have already been transferred 
to a sophisticated electronic nerve 
center called the Combat Information 
Center, or C1C, Because of the need 
to colocate LheCIC with the bridge, it 
is currently situated topside — a vul- 
nerable spot for such a critical facility. 
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Metcalf would like in shift the re- 
maining bridge fund ions to the CIC, 
which could be nestled snugly and 
safely in the very bowels of the ship. 
In his opinion, there is no rational rea- 
son bu dt> otherwise* 

Future nerve center 

The CIC of the Future Strike Cruiser 
would house a master control console 
encompassing ail of the equipment 
necessary to sail and fight the ship: 
power plant controls and monitoring 
devices, rudder controls, com* 
muni cations equipment, weapons 
controls, radar and sonar monitoring 
station navigational controls, large- 
screens that monitor Lhe threat envi- 
ronment, and so forth. The data re- 
quired to accomplish these varied 
task* would he presented to the oEG- 
eer of the dock via a mutually redun- 
dant array of plasma displays* video 
monitors, and low light level-infrared 
vision systems, Navigating in the 
open ocean would be deftly handled 
by computers linked to lhe NAVI- 
STAR satellite- based global position- 
ing system [which will be in place 
within the nexL five years). 

Ship's operations 

Long-range remote ly piloted aircraft 
would extend the ship's sen snr capaci- 
ty well over the horizon — using tele- 
vision, infrared imaging and laser 

range -finding. 

Maneuvering the ship in restricted 
watera, or when conducting under- 
way replenishment — the primary 
reasons for Lhe existence of the con- 
ning station— could be adequately 
performs! by a 4 -man position placed 
in a blister molded into the deck above 
the CIC. The conning station, w ould 
be equipped with fly-by -wire controls 
and TV monitors. This position would 
never be manned during combat, as 
all activity w r ould then be focused in 
the CIC. All of Lhe functions related 
to maneuvering the vessel would also 
be imbedded in a remote control unil 
to allow them to be performed by an 
officer standing on the deck. 

Both of these control units — the 
CIC and the secondary conning sta- 
tion — would be hardened against 
electromagnetic pulse (EMP5 damage 
and enclosed in a container of some 
ballistic material to act as a spall liner, 
providing added protection against 
projectiles and shrapnel Battle sta- 
tions and quarters would be further 
safeguarded against NBC (nuclear, 
biological and chemical) attack. 

The hull of the Future Strike Cruis- 
er would, for budgetary reasons, have 
to be derived from an existing design. 



u 



Lake Champlain* Cape Ralph Martin, Handing, directs combat Information center aboard 
present-day cruiser which wlfr also be the nerve center of tomorrow's Navy. 



Metcalf lean* t owavd { hat of e he 
Spruance - class destroyer (the h use 
design of the Ticonderoga ), but some 
critics feel the growth potential of an 
aluminum hull based on 2U-y ear-old 
technology is loo limited for such a 
long-term project. The more recent 
Arleigh Burkc-u lass hull would be 
mure to their liking, a* iLsaptwaniuce 
mark* a return to all-steel construc- 
tion, As luck would have it h l hi- Burke 
was designed around the AN/SPY- 1 
Aegis radar system, while Aegis was 
fitted to the Spruance as an after- 
thought. Further, the A rlcigh Burhe 
hull incorporates numerous surviv- 
ability and sea keeping features 

which render it capable of fighting 
longer and in less furgivingseas than 
that, of the Spruance. 

In either case, the gunwales of the 
hull selected for the FS{' would be 
lowered closer to Lhe waterline, their 
upj'ier edges meeting a turtle -ha eke* I 
fleck ringed with radar senMii% 

Making it go 

Propulsion of the Future Strike 
Cruiser is an area of n.mwn which 
promise* major leaps in technology. 
In the near term. Croup Mike antici- 
pates continued use of the gas-turbine 
power plaint currently found aboard 
ships of the Tictmderofta class. But 
for the future. Group Mike is recom- 
mending the integration of an inter- 
cooler regenerative system i ICE) far 
a number of reasons. First, such a 
system can he placed directly under 
the deck, where intake and exhaust 
can be accomplished without any cum- 
ber some ducting. By comparison, 
conventional gas turbine power- 



plants are situated in the bottom of 
the ship, their heavily insulated duct- 
ing consuming up io2fi percent of the 
total hull volume. 

Since the ICR recycles exhaust be- 
fore expelling it into the atmosphere, 
no stacks are required — only flush- 
mounted deck grates. The stealthi- 
ness of the craft is further enhanced 
by the fact that the propulsion sys- 
tem* exhaust approaches ambient 
temperatures, resulting in a signifi- 
cantly reduced heat signature. These 
attributes serve tu underscore the 
ICR's most im pressive statistic of all: 
This system offers a potential in- 
crease in efficiency of SO ] lerreut over 
the conventional gas turbine it would 
replace. This equates to a commensu- 
rate expansion of operational range 
— or if you prefer, a third of the vol- 
ume normally used for fuel storage 
could be allocated to additional weap- 
ons stores, mission-specific equip- 
ment, or other flexible applications. 

The ICR concept is very attractive, 
indeed, but Group Mike is not satis- 
fied lo rest on its laurels- it wanted lu 
kmk a hii further down the road as 
well. After all, this is to be a revolu- 
tion* Group Mike's Ship Operational 
Characteristics Study ] joint* out that 
the Navy is currently pursuing ex- 
perimenls in superconductivity, re- 
search that could feasibly yield a truly 
revolutionary propulsion technology 
by the turn of the century. Group 
Mike's CapL Lee Gunn elaborates: 
“Electric cf rives and supereondurtiv- 
sty were inside for each other. If the 
cryogenic support necessary for su- 
percunductiviiy Ims not evolved into a 

f JVrrrw Funt ft) jw^jf f-ftjj 
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Five sport sedans for the water dash in a battfe 
of big-boat luxury and hot -rod speed. 



BY JOHN WOOLDRIDGE, FM Photos by Skip Gandy 



C OMES A TIME tor every boatman 
w h c ■ ii 111 ? want atu t n«le up tn a bajjr^er 
In ijd. It’s a natural urjre. aral when it 
strike, yuur demands Leeume sharply fu- 
cUM-tl You want a snu w >t h ride ami rot mi for 
a cabin below , You want hu [idling like .1 
minister ami the.'|*eeil of one h Sun. And, fi- 
nally, 1 iu want sleek at y ling arid sophisti- 
cated fit anti finish. 

In other wnnK you warn a family flyer 



— a small cuddy -cabin boat with hi bran 
features and feel. 

The I'M test Umliu deride I 1 11 [uke \\ Imik 
at these cruisers at the Miami International 
Boat Show, where we picked up five of to- 
day V hi it test murlels right off the exhibit 
lb 11 1 r We brought them tu Her Cruiser's 
il-sl base, near Hikm Grande, Florida, ami 
put them t hrough a battery of tests. All 
Were equipped with \leH ruiserV gutsy, 





FAMILY FLYERS 








Tot ill 



of ( ho t^t-floct fowlers, Hok-shot 
lijnvti (second) were blistering and 
tracking was exceptionally tight in 
tn rns, but slower Inji-Gml speeds 
(fourth) held back iLs perfurmiince- 
course ranking. 

Deck space was well behind the 
fleet, because Chaparral chose to 
maximize the cabin, where the 23i!l 
SX led all comers, as it did in sto wage. 
FciituiTS we especially [iked were a 
mi nigs! ley an rl t h i it] -la rgest V -berth . 

Fit and finish, second only to the 
test winner, was jjraciseand clean. 

Performance gauges were easily 
read. But status gauges were partly 
obscured, as was forward view, 
caused by a mid-level windscreen and 
high-mounted wiper motor. 

But overall the Chaparral is a 
head-iii ruing, smooth-handling day 
cruiser with room for overnighting. 



Celebrity 250C/CT 

The Celebrity achieves high marks 
for comfort, performance and a dis- 
tinctive teak-t rimmed design. 

At speed, the Celebrity finished 
third in acceleration anti top- e nth unit 
a remarkable second on the perfor- 
mance course. 

Like other test boats, Lhe Celebrity 
sacrifices cockpit area (ranked fourth) 
for cabin space (ranked second). Be- 



330-hp, 7--! Litre Bravo One propul- 
sion syste m - H ere s what we foil n d . 



Cobalt Condurre 223 

The family flyer our test team would 
must litcE-! to trade up to is the (Inbuilt 
Condurre 223, a rare boat that looks 
as hot as it performs, 

The Lest winner set a blistering 

E ace in all performance categories. 

[ole-shot and top-end speeds were 
eye-popping, Even more impressive 
were its 0 -force-gene rating perfor- 
mance-course turns, 

cabin volume, sleeping pad 
id cockpit area, however, 
were middle of the pack, ami total 



stowage s|iace was dead last. 

But this boat exudes style and luxu- 
rious comfort. The Condurre 1 * fiber- 
glass exterior and flowing lines were 
second to none. Accessibility to con- 
trols and visibility nf gauges were su- 
perb. Helm features we especially 
liked w ere weather-resistant toggle 
.switches and engine-hour counter. 

Cabin appointments are as plush as 
Lhey are in the cockpit. Overall* the 
Condurre looks and rides like a water- 
borne Mercedes. 



Chaparral 2350 SX 

Sporty looks, superb layout and brisk 
acceleration make the Chaparral one 



TEST PARAMETERS 

Each frost was propped and lungd by 
MerCmiser and equipped wilh Mer- 
Gruiser's Bravo One propulsion system, 
based on lhe GM 454-cu.dn. Ve block, 
producing 330 hp (lisl price: % 1 1 ,500ii. 
Spnod and liming figures an? the result 
ol averaging four test runs for each boat 
with two adults aboard and matched luel 
loads Performance courae began From a 
daad stop and included fuli-throttte and 
90 ‘and l SCr turns. 



OVER A L L RAN K ING MAKE MQ D EL 

Capacity 

Deck Area ■: sq.ft ) Rarhlng 



1, COBALT CONDURRE 223 

2 37M Ib.i'GD g si 

55.5.3, plush Bndcgzy. writ! large sunpad 



2. CHAPARRAL 2350 SX 
23 J 3*rt0rM12G EhJTQgBi. 

4e.3fl 5, aP-equalB abasing Far four 



Blowage (ell fl.} Rankin# 

Cabi n \zu. tlJRankln# 

TOpEnd(mji h| Ranking 

Acco &ar ti ion MS tn p h (««y fli nK in# 

P&rrorTnanfi&COuf3* IScc.l Ranking 
Sleeping Pad f sq. Tt. k Ranking 

Price As T rated 

AddlM 



34.45-5. ^rlra spaces would He appmaaled 



1 1 Q.9V4 beamy bul low tieadrocKgv 



57,36 1 , fcaadftf &i ih* aggntssrvn uwaolh 



S-Sfl 1 . jtffHJSflSf 11^6 line? immadial&EAv-TRj 



M.l Ft , suporb tjiftnd of mntrrtarflapatffl 



37.55 '4, camFartabla buEPM For long w-pgkaridB 



Ufimalched craftsmanship, hJEury and atyla-'l 



£23,150 



Cobalt P Q 0ok 29, 

NkhMw, ks MTS? . (3i $) 32^2*53 



55.561 , DcpHDjjs and wall i nought ot>l 
1 49.0ft' 1 , a pie asu^e in be in 



54. lft'4 , Off 1N0 leader* tmi not Ey mu&h 



S.B4 2. owhiak&f Btr ibe pact. &Mee* lake nolo 



40.4^3, super d cmnfjrirvj and Mefcror 



40.0- 3 arge □ ncugf- lor two and comkirlatilH 



Claan JeEaihng ibr ujghou L? 



530,9ftfi 



Chaparral, P.O. Drawor&ES. Industrial Park B*vd 
N wFnnlle. GA 3l $3& (&1 2) OM-7431 




upper- 
diiw 

allows for a drag 
reducing Iqiwr unit- 






Hlgh mark! for 

lightly clustered 

Instruments. 

engine-hour 

counter and 

wfiteF-poaltlon 

Indicator. 




Solid seating, but 
mmc gauges 
are obstructed. 
High-mounted 
windshield wiper 
motor can be 
annoying. 
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Jowdrcks layout was outstanding, 
with the fleet's roomieat sleeping pad. 

Visibility from thE» helm seat is su- 
perb, but u metal plate jutted into the 
bucks <jf our legs and raised mounting 
bolts assaulted bare feet. 

Fit and finish was judged high, yet 
flex was a problem on the foredeck 
and the louvered doors tended to rat- 
tle and bang. 

Still, l he Celebrity was our Heel's 
most consistent boat, ranking no low- 
er than fourth across the board. 






CHRIS CRAFT 245 LIMITED 



standout features* including a con- 
vertible d in otto and mini galley. 

Chris-Craft 245 Limited 

Clean yertKlynamic linns and contem- 
porary design features are she In all - 
marks of the 345 Limited, 

Jn addition s it's a straight-ahead 
water^corcher, nearly beating the 
leader in top-end speed. Less satisfy- 
ing were the hole -shot and the perfor- 
ms Fir course Insults, where power- 
draining cavitaUon resisted all our 
efforts to neutralize it. 

Among the Chris-Craft's best fea- 
tures is a well-lay ed-out deck. Back- 
rankings in cabin size, 



stowage volume and sleeping pad 
area are the result of the large cock- 
jut. Forward visibility is suj>erh, a* 
are sight lines for flash instruments, 
tingi ne eon fro] s are com petit ion-style 
and take some getting used to, 

Despite its name, this Chris- Craft 
is far from limited. It's areal rocket in 
the straightaway a, with a superb fit 
and finish. 

All of our family flyers incorporate 
advances in performance and design 
Lhat weren't available a couple of 
years ago. They're faster and mure 
luxurious than ever before* making 
this an ideal time In trade up to any 
boat in the fleet. WM 



Century 4500 CLJC 

Designing a big- boat feel into a sporty 
package was Century's aim with the 
4500 Sport LX. The Century has Lhe 
largest cockpit, third largest cabin 
and second rainiest sleeping pad and 
stowage areas. 

The boat is certainly fast enough for 
cruising and skiing, but it finished 
well off the pace in all the perfor- 
mance categories. 

Fit -arnL finish ranking was also 
back of the pack. Details that need at- 
tending to include exposed fasteners* 
shaky windscreen and pedestal seats, 
and a weak sliding door latch. 

Instrument groupings were read- 
able at a glance. We particularly liked 
the proper mourning of wipers. 

The 



3, CELEBRITY ZSOC/CT 
2Z"5 r ’'W n '3900lb^2 ! |fli. 

52,5 *. L.nuu lor frufrji-Eatnolen 

46,26/3 "hour;-nMvj| 6Kfe potkel . afid IS 

141 .M' S, plusi-ti with ouL^laridr ig baadrdom 
■54.2S. -3, swill enough Far :hnlls 
9.36 3 all- around r.c<d pc-rhrirmtr 



4, CENTURY 4500 CLX 

23 3~1P2 4250 lb,7Sg al 

TC.fi • l . <mc. Qua e>:us ^npati 

49. 74/2. 

12Q.Q5 - 3. midaiie Pul Ifrlfi j am^n^li^a 
5-3.75/5. Iasi m an BM-sepriranfllly f*sl 1le«[ 
IQ.4'4 .TrtRri u.Tlf? Idc nil w*t1* report 5 



5. CHRIS CRAFT 245 LIMITED 
24 g 471CZ~ l 47a3lb.."74 gill 

fifl.al.'i. wim? ooor-mnrirort. wiltHsriQiin&us : : u u-'iJ 
46,5 Z.'-I. r ]vkn3u.;bl!' flndfrffl Ehal rdr FrG Alidad 0*5 
1 W.74,'5. ^rgei t-ockpd tot^promisHS belowdecks 
56.75. 2 a s£ragh1-al>:-ac rackal 
1 0 W 5 h eavy hull y c ues alggi^i hflp Shot 



36.27 2 ■■■i:rjrjpEic^i3MDe l and rci,ijQn|jjirtsr^iS& 

4 7.69 T-tlavur airanyt' mam can ad&DTTiFiKjdala family 
□sspUeovetfaJetare. cBftaih glik hu =1 need work/4 
S25L379 



41.3 4 . Sha re d somfr*tial irmghi Mir^era 
4 C. \ 93 Dlrjellv &[ r&flffl IQ itraltfr Qui 
MmordBlBilaCriT-iy pawn frvferail idnkihg 5 
527,360 



CeiebfJly. P 0 . &wc 394, &arwi indy 41^1 Park. 
Banlpn, IL ^16)439-9444 



Cflfltury Boars P 0 Bo* 15-1&S. ESflyCchjnty Imjgs 
Park , Panama City, FL 32406, |&04) 769-03 1 1 



42,76& googleol. botoj^aaiyfl Myilaiton inimns 



33.69'5. Smallest in Fh&llMt 



Bomawflfll soaiTan frill belter U-b! dii ng Utah mPdC3 



S 29. 930 



ChfUrCrafl. 101 Riverfircirel BhrfJ . 
B^BtlenflEsn, FL 34205, {013) 747^100 



Adjmufiie wheel 
nod digital 
Intirtimcritt are 
a nice touch, 
but unwite 
seat mounting* 
dl min IsJn dcwnfntt. 




Gauges readable 
at a glance. 

Proper wrinstehield 
wiper mounting a 
pltt&HJTC, tPUt 
helm seat 
wobbles.. 




Unobstructed 
gauge sight lines 
are superb, but 
competition 
throttle and 
clutch takes 
getting used to. 
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Return with us now to those 
thrilling days of yesteryear . . . 



o 



* i 





BY TONY SWAM. Automotive Editor PM Photos by John Lamm 





T homas wolfe um ns w« 

couldn't go home. 4 again, and 
it's hard to argue with this 
premise. ( In the other hand, 
if you want to turn the calendar back 
just furu while, it's hard to imagine a 
more effective time ma- 
chine than a ear from your 
target era. 

This is particularly true if 
the target era is the T oUs, 
when men were men, girls 
were cheerleaders and cars 
were peculiarly — even 
spec t acu In rlv — Am eric an. 

An age of innocence, inter- 
preted jii t»i| fins, chrome 
frosting and the throb of 
big-inch Vs I'lurioes. Install 



yourself in a ‘57 Chevy convertible, 
diul up an oldies station and watch the 
...cades melt away. 

Then again, you might yearn to vis- 
it the dawn oft lie American sports car 
consciousness, when quirky little 



Hint ish roadsters shaped a whole new 
concept in automotive dm. An Austin- 
Henly, perhaps. Or a Triumph Tlt-d, 
Obviously, there are practical limi- 
tations to this plan. Unless you hap- 
[kti to be a collector, chances are you 
don’t have access to a ma- 
chine that'll transport you 
across the time Wal ps. 
Which is why we look upon 
National Car Rental's Cali- 
fornia Classics as some- 
thing more than your 
gar den- variety rent -a -ca r 
promotion. 

It's true 1 bat National's 
oldies program is self-serv- 
ing in that it's aimed at 
stimulating membership 



Oiw of irw mmltietlfabte of*ni\ SOictas-sJo. fhis 1*5? Chevy Bel Air 
comw rl I trie i; big Nworttr in NjillarVri CM Renter 
CaWofmaClaulu htsdiqu.inm os LA. airport 












roll* nf the company'* Emerald Club, 
a frequent renter program similar in 
concept to the airline bonus phn$. 

Still, regardless of it* reason for Ik 
mg, the Emerald Club give* rent-a- 
car c us turners an opportunity la drive 
something well remove*] from the va- 
nilla offerings that make up most 
rental fleets. 

The original National Car Ken Lai 
California Classics fleet got its stall a 
year ago in Los Angeles, at the com- 
pany's Los Angeles Inter national 
Airport facility. Although the fleet 
started out with a mixture of coupes 
and convertibles from America's 
golden era — the '50s and early 
'60s— It has since been purified to an 
all-convertible collection. And a 
tempting collection it is, including a 
ntim her of 2-sea l Thu n t lerb inis { J - 

'u7). late'SQs Corvette roadsters, sev- 
eral Chevy Rel Airs, a rare 'hi Fiuick 
Wildcat, and three '59 Cadillacs — to 
name just a few. 

National's fleet of British. road- 
sters, established last December, is 
based al the firm's San Francisco air- 
port headquarter*, and include* some 



National i 5*n Francisco classics Incrudc 
|left to right) a 1947 Morgan Phn 4. a 53 
MG-TD and a rare 3? MG-TA. The 57 Ford 
FalrJane fin|p| r |op|| Js from lUtttDnal'i LA. 
collection. Opulent dashboard ]Delow| 
belongs to 19*2 ChiyUer. 




car* that are rare by any standards. 
Foremost under this heading Ls a 1937 
MG-TA roadster, forerunner of the 
MGs that more or less launched the 
*ports-yarera in this country, 

Pu h li c resprm se at hot h the Los An- 
geles and San Francisco facilities has 
been so positive that National has 
added tddie* operations al its outlets 
in San Diego, La* Vegas and Palm 
Springs, California. And as we went 



Lo press, plans were underway to set 
up several fleets in Florida, Target 
cities in the Florida plan are Fort 
Lauderdale, Fort Meyers, Tampa, 
West Palm Beach, Orlando and Mi- 
ami Save for San Francisco, all the 
fleets will follow the L,A. formula. 

Although there are oldie car rental 
operations of a local nature here and 
there around the country, clearly Lhe 
magnitude and scope of the National 
plan eclipses anything attempted be- 
fore now. And it's creating some in- 
teresting ripples throughout the 
collector car community. 

Stocking up several fleets in a short 
time means that National's buyers 
can't be too Fussy about how much 
they pay fora car. And from an invest- 
ment point of view, they don't really 
have to be. Although National fre- 
quently pays well beyond premium 
prices for its topless classics, the com- 
pany is in the luxurious position of 
purchasing cars that will only appreci- 
ate in value — the exact opposite of Lhe 
standard fleet cai'. And w r hilc they're 
appreciating in value, they're simul- 
taneously generating profits. 
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The other skfe uf this is that Nation- 
al contributes to a rapid escalation in 
prices far cars ufthis type and time. In 
a Elector ^gment that's already hol T 
National is big enough to send values 
sky nickeling. 

However, for the guy who simply 
wants to visit America's golden auto- 
motive age- -Hither than actually own 
a ttlirt of il — the question uf prices is 
ataibtmcy His stake in the dream ma- 
chines is the daily rental rate — $49.9f> 
($59:95 fur Lhe San Francisco cars) 
— plus 30 cents [>er mile, fuel and ex- 
tra insurance (optional). There's atou 
Emerald tlnii membership, which 
has a $50 initiation fee. 

These aren't w hat you'd call rock- 
bottom rates. On the other hand, 
these cars are hardly what you'd call 
basic rental trims portal ion. 

One cautionary note. Generally 
speaking. National's policy regarding 
these cars is first come, first served, 
and what you see is wdiat you get. We 
don't Lake issue with this. 

However, we do suggest that you 
take a good Look 111 what you gel be- 
fore you leave the lot. In the course of 



Onr of IttaLksnaFs most promlnenl 
col letiibles is a 1 962 Chrysfer 30OH {top). 
Thil ImnwuJflt^ musclecar once belonged 
to linger Karen Carpenter. Jaunty Flute 
Nam Metropolitan [above. right] ws short 
on muscle but won our tulcnes award. 




developing our story, we drove a 
number of cars from the Los Angeles 
and San Francisco operations. We 
emerged with a conviction that many 
of lhe cars have developed one or 
more of the idiosyncrasies one asso- 
ciates with old age in automobiles. 

For example, in San Francisco 
f where almost all the cars are right- 
hand drive) we found that the time- 
hnnured complaints against classic 



British sports cars — cramped driving 
positions, rubbery steering, a tenden- 
cy to overheat — hadn't gone away in 
Lhe years since these cars Were made. 
Our favorite car in the San Francisco 
Heel — a sweet little 1937 MG-TA — 
developed a fuel-feed problem and 
quit running in the exact middle of the 
Golden Gate Bridge. 

We didn't encounter anything quite 
.so dramatic in Los Angeles, but many 
of the cars had small deficiencies— a 
power window that wouldn't roll 
down, for example, or balky throttle 
response, or a radio that wouldn't 
work — that could detract from the 
i ime machine experie nee * 

The message here— one that Na- 
tional makes no bones about — is that 
these 3ire old cars, and nothing pro- 
duces automotive infirmities so effec- 
tively as ilgCr 

But a quick checkover will tell you 
whether the car's basic systems are 
working. And then you can be on your 
way Lti enjoying an cither characteris- 
tic of age in automobiles— particular- 
ly automobiles whose tops fold down: 
They can be magic. w 
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POLARIZED* GLASS 



SCOTT 

SPORTSH^J 



INST FOLDING 



RAY- BAN CATS 
GLACIER GLASS 



High style gives way to high tech as new performance sunglasses 
become sophisticated optical instruments. 



S HADES ARE COOL. Always have teen, always 
will be. You wear them because they make you 
feel as cool us Gen. Douglas Mae Arthur, Don 
Johnson or the Blues Brut he vs. 

But looking through a glass darkly has new meaning 



tut lay. Apiwaritnces are less important than protection. 
Researchers have discovered that ultraviolet (UV). 
rays, the band bordering the visible spectrum of sun- 
light with the shortest wavelength, damages the eye 
faster than any other kind of light . 
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GARGOYLES 
LUNAR GRAY 



VUARNET 

NAUTJLUX 



REVO VENTURES 



Exposure to I'V light can cause pain. temporary kiss 
of day vision (often referred to hs snow blindness) and 
temporary loss of night vision. Cumulative can 
Ik' more prions, such as cataracts, pterygium (a sight- 
ret I ueing growth i ami even blindness. 

Modern sunglasses do much more than cut down 
glare niti I -'Hjiiinling. They protect the eye and read to 
light in ways that rival the sophistication of a camera. 

Choosing a pair of sunglasses, never an easy task 
when image was the only criterion, has become consid- 
erably harder. Today's shades are fitted with a variety 



of high-tech. Ophthalmic lenses that have dis tinc tive 
light-reacting features imrl specialized uses. Prices are 
higher, too, and run from $2i> to 

Why should you spend that much for sunglasses 
when a $5 pair cun lie found in the [deal drugstore? He- 
rause uld-stvle dark glasses, colored discs, actually do 
more harm thnn good. Then- block glare but allow the 
eye to open opto direct UV exposure. 

The first thing to look for in sunglasses, then, is fill 
percent or better LJV blockage. Hero are some other 
important things to keep in mind. 
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SERIOUS SHADES 



Lens construction 

Sunglasses can be marie with either 
glass or synthetic lenses. Glass lenses 
are scratch resistant, non warping 
and can he distortion free. Synthetic 
lenses are light, virtually shatter- 
proof and generally Inexpensive. 

The most common synthetics used 
are polycarbonate and Lexan, both of 
which can withstand a shotgun blast 
at 15 yards without shattering. 

Polycarbonate Senses an? used, for 
example, by Gargoyles in its Lunar 
Gray {$72) model, which is also mir- 
rored, Mirroring is accomplished by 
applying a thin me tail jc coating to the 
lens, which reflects some light hs a 
buffer against glare. 

Constant-density Senses, made ei- 
ther of glass or synthetics, have a uni- 
form. fixed color, such as the amber of 
t he Bolie I rex mm model, the frames 
of which have side lenses Ln block out 
incidental light and wind for skiing 
anti other fast-moving sports. 

High-tech lenses 

Photnchromic lenses, such as those on 
the Sercngeti Drivers {$95). have the 
camera-like ability to automatically 
adjust their density in relation to the 
Sun. In full sunlight they darken. Re- 
moved from sunlight they fade. 

The photochromic effect is caused 
by silver halide crystals in the glass 
that react to the presence of LTV light 
and adjust from light to dark within a 
few minutes. 

Double-gradient lenses, such as 
those on the Vuamet Nautilus ($80), 



offer Lwo different filters within the 
same leiLs, The darker (blue) filter ap- 
jH^ars strongest at the top and bottom 
of the lens, while the lighter {green) 
filter is strongest in the middle. 

Dark blue filters appear high, to ab- 
sorb direct glare from the Sun, and 
low, to absorb direct glare from the 
water. The mid -Jens is a lighter green 
to allow nearly true colors to be seen. 

Also ideal for water sports are |>o- 
tarized lenses, as on the Hobie Polar- 
ized Glass ($68). Polarised lenses are 
made by sandwiching a layer of polar- 
izing material between two pieces of 
plastic or glass. The polarizing mate- 
rial is a thin synthetic membrane con- 
structed with its crystal molecules 
aligned in parallel lines, 

Lightwaves, travel in a random di- 
rection until they Ye reflected off a 
surface, such as water, and become 
directional, causing a hut spot of in- 
tense glare. Polarized lenses filter out 
this glare by aligning crystals in verti- 
cal lines, which tends to act like a Ve- 
netian blind. The effect on the water 
is to eliminate much of its glisten and 
to allow boaters and fishermen to ac- 
tually see below the surface. 

5 port- tech features 

By combining several features into 
one lens, the Revn Ventures (8150) 
are c u tt 1 n g- edge t spo r l.~te c h s u n - 
glasses ideal for skiing. Revo uses as 
many as 25 lens layers to achieve its 
unique combination of tinting, mir- 
roring and pularizalnm. 

Light, mask -shaped sunglasses^ 



with adjustable temple arms, such as 
the Scott Sportshidd ($60) p are a re- 
cent innovation for skiers. The Sport- 
shield features a 1-piece Lexan lens 
that has a 1 ight am her t int desi gned to 
enhance vision in snowy conditions. 

One of the toughest tests for sun- 
glasses is mountaineering, where the 
thin atmosphere filters little of the 
Sun's rays. Ray Ban's Gats Glacier 
Glass ($74), with C-31 Gray Full Mir- 
ror lenses, has several sport-tech 
features especially designed for the 
carabiner set, including temple arms 
fitted with movable leather shields to 
block out peripheral light. 

To cope with the cramped stowage 
spaces of hikers and climbers, Vuar- 
net makes a Folding Glacier Glass 
($80), which has gray mirrored glass 
lenses and a collapsible frame that fits 
in a compact, hard- plastic case. 

An even tougher-test than moun- 
taineering is Hying. UV light is so 
strung at high altitudes that pilots can 
experience nausea, headaches and se- 
vere pain due to its effects. The 
Boeing Shield from Carrera ($180- 
$225) not only absorbs 85 percent of 
visible light and 100 percent of UV 
rays, but its tough, gray w raparound 
lens blocks out incidental light from 
all directions. 

Color shifting 

Tests have shown that the eye is least 
sensitive to the color blue, which is 
w hy a bright blue light bulb often 
seems to have a halo around it. Blue 
light, unfortunately, is easily scat- 
tered by moisture or dust in the air. 
causing a loss of depth perception an 
hazy days. For this reason, many 
sport-specific sunglasses absorb all or 
most of the blue light. 

Black and gray lenses are consid- 
ered neutral, because they transmit 
sill colors evenly, while green shifts 
colors only slighLly.. All other tints 
shift colors dramatically, such as 
brown, which absorbs a large per- 
centage of blue light, and yellow, 
which only transmits colors your eye 
sees sharpest. 

But there is a delicate balance be- 
tween removing undesirable colors 
and creating more problems than are 
solved. Major color shifts may alter a 
driver's perception of traffic lights, 
for example, and headaches and eye 
strain may result, 

Mn doubt there are many other 
sport-tech features on the market, in- 
terchangeable lenseSj protective 
brow pads and otbers h but in the end, 
after you analyze all the features, 
your best bet is to pick up a pair of 
sunglasses you like, look around and 
then believe your own eyes. WM 




f NO 5E pads 

DOuste-GfiAciewf iens 




HINGE AND 
ENDPrECE 



POLARIZED GLASS 
MjRflQftEd GLASS 



Composite sunglasses {above) with two 
differ fefrt temp Ip eafpletfcS an d ImtX, 
Illustrate a variety of sport-tech elements 
Curve of visible Nght \ left J thdwi relative 
strength of colon allowed through sunglass 
lenses. Mid-chart colors are easiest to 
distinguish. » they're Tritnsmhted in 
greater strength, UV light, on left, and 
Infrared, ora right, are kept to a minimum. 
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FUTURETECH 



MICRO 




With minute gears, rotors, stators and circuitry, machines of tomorrow will 
work from the inside out — fixing computers or combating cancerous cells. 

BY WILLIAM HOFFER 




pJieiorltJiogr iipfty mnuk aligner 10 
create mrcrqiTLcKhines above. Th* gear 
(topf — JW Ffiic.ronS in dia. — is shown 
next to a human hair. Tiny caliper* 
(middle | and a micro gearbox ] above] 
are also fexaibie- 
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S UPPOSE THAT, early in the 2lst century, physi- 
cians discover an obstruction in your heart, a blood 
vessel c lopped by a cholesterol deposit. In this mar- 
velous world of the future the doctor simply injects a mi- 
croscopic substance itltoyoUt body, which travels to yoUr 
heart, locates the obstruction and destroys it quickly and 
painlessly. 

A new wonder drug? No, it La a machine, complete with 
gears, drives hafts, pulleys, switches, sensors, actuators 
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and other mechanical components (perhaps in a configura- 
tion yet to be contrived) and driven by an on-board micro- 
computer, The machine’s specifications are mind-bog- 
gling: Its rotary engine can spin at half the speed of sound 
and reach that velocity from a Standing start in one- tenth 
of a millisecond. Yet it is so small that the unaided eye can- 
not see it and, since it costs less than a penny to produce, it 
is disposable. 

The cholesterol-chomping micr omachine exists only as a 

n 





MICROMACHINES 



twinkle in the .scientific eye, but the first few prototypes of 
micremachines Eire now a reality. This leads to the conclu- 
sion that researchers are on the brink of a breakthrough 
LhsH may well transform fund shrink) the entire mechani- 
cal world. 

The key concept is this: The manufacturing techniques 
of the semiconductor industry can be applied to the pro- 
duction of machines. Intricate techniques such as photo! i- 
thography; chemical etching anil metal deposition are 
applicable to the mechanical world as well as the electron- 
ics world. In oLlier words, the electronics revolution of the 
ISTOs and p 8f)s cun he copied, and even surpassed , by the 
m icrom ech a n tea I rev olu lion of the I Sft M)& an c I beyond . 

The new wave 

•'We are talking in terms of a revolution/' according to 
George A. Hazclrigg, PhD.,, oft he National Science Foun- 
dation, in Washington, D.C. “People are walking around 
with bugeyes, thinking about what the future holds. Let 
me show yon/ 1 

Haaelrigg reaches into his desk drawer for a glass slide 
on a piece of paper. A tiny speck is barely observable, 

"That is a rotor, made at MIT. And it is a fairly large one, 
because we don't have tn work too small as of yet , This ro- 
tor measures about 300 microns across. There's no reason 
you can't take it down In size by a factor of 10. Keep in mind 
that we still haven't got these things to ruin but the design 
parameter* are boggling/' 

Although there are many and wondrous variants to the 
process of producing a microelectronic circuit, the basic 
technology in well established, and is similar to the devel- 
opment of a photographic plate. Technicians, begin with a 
base, called a substrate, usually a silicon crystal. Upon this 
substrate they deposit a layer or layers of working materi- 
al, usually silicon, that i* sensitive to an electromagnetic 
radiation source, such as X-rays or electron beams. The 
silicon is covered with a mask, or pattern, irradiated and 
then treated chemically to etch away unwanted material, 
leaving the desired pattern nf silicon. The process has been 
highly refined by experience, enabling technicians to pro- 
duce multilayered assemblies in intricate patterns. Vast 
libraries of soft ware aid in the mass production of integrat- 
ed circuits constructed to precise imetttf peculations. 

The building process 

Micremechank-s is an attempt to etch out basic mechanical 
parts that are capable of motion relative to one another. 
The first step is to remove a completed part from the Fub- 
strate. an advance unnecessary for the production of mi- 
croelectronics but critical to micromeehanics. 

Mehtan Mehregsmy. an MIT graduate student and a 
consultant to the Robotics Systems Research Dept, of 
AT&T Bell Laboratories in HolmdeL New Jersey, devised 
a mei hod to d o t his. basic a lly by lurn ing over 1 he asse m bly 
and etching away the substrate from behind. Using this 
process, a team of engineers (Bill Trimmer, Ken Gabriel, 
Ken Orlowsky and Nick Cianuita) at AT&T produced a 
prototype, free-standing gear dOO microns in diameter fa 
human hair is about 100 microns thick) and 50 microns 
across. 

We made a gear because it is a structure people know,” 
explains Trimmer. Jd It may be that there is a better struc- 




ture to use on aticb a small level, but we don't know that 
yet," Having made the gear, the group advanced to the 
next logical ate p. which was to tic together two or more 
cam pone e its into a mechanical system. They soon realized, 
says Trimmer p l hat “hand assembly is a problem*" 

At the micro level it is more prudent to build products 
with no assembly required, and several laboratories have 
attacked Lhis challenge by the use of so-called sacrificial 
layers. For example, Richard S. Muller ami his colleagues 
of the U ni versify of California at Berkeley built a pin joint, 
composed of a hub and a rotating member. The assembly 
was const ructed in layers, separated by sacrificial layer* 
of silicon dioxide. When the structure was complete, the 
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ti si icon dioxide was el eherl n\\ ay + fleeing the ml ;dm^ mem- 
ber. After that sum's s, they built more elaborate devices, 
including an entire machine — asysLem of gears, .slides and 
a spring made of iicj-lysilk-flin- — that is smalliT thun the 
width of a human hair. 

,J Jt dxK-rin't make much sense In build a mitTnnm-hine if 
you have to pul a big motor on the front of it N M doles 
AT&T's Gabriel. "Right. now we're l adding! he brisk 1 prob- 
lem of the puwer source. At the moment, electrostatic 
power appears to be the deanest and most advantageous, 
but hydraulic ami pneumatic power sources tire aha possi- 
ble. anrl the choice, in the end, may depend a lot upon the 
spedfic application/’ rt*tm*r r^™ tv png* un 
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FIRFT? 



A te t Inap.ithy 
procedure Qf the year 
2050 might involve a 
rnicroFoborir wa-llcer 
telecperaied by 
surgeons outside the 
body. Equipped with a 
f a-pief -spinning w\te 
cutter, the device 
Would crawl on 
articulating legi to the 
work site SrtUdc the 
eye and u lb the cutter 
to remove collagen 
buildup from She 
retinaf mrface- 
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Sabre Saw 
Secrets 

A do-it-yourseffer's guide to the versatile sabre saw. 

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor 



HE SABRE SAWS 
uniqu e d esigrc a nd versa- 
tilily have made it one of 

the most popular ]w>rlH- 
I bie power took in use to- 
day. Do-iL-ymirselfers like the tool’s 
a s v V r f ri vn 1 1 l_v d es i gn and re la live ly 
safe style of rutting. Professional 
tradesmen find sabre saws valuable 
for use both in the workshop and at 
the job site, 

H i > we ver , t h a ih re sa w's most mi t - 
standing features are its ability to 
make curved cuts and. when fitted 
with the appropriate blade, cut a wide 
variety of materials including wood, 
metal „ plastic k brick, leather and p<?- 
ramie tile, to name a very few. 

Sabre saws, also known as jigsaws 
nr bayonet saws, are available in 
many different models from several 
tool manufacturers. Prices start at 
about $25 and go up as high as 3250. A 
good-quality sabre saw in the S50to 
S75 range would suffice for mu^L ac- 
ts v e do- it-y uurselfers . 

Regardless of the saw model, they 
all operate basically the same way, A 
me 1 1 u r-d ri v en gear asse n 1 1 dy [ h i we rs a 
shaft up and down. A blade clamp, at- 
tached to the end uf she shaft, holds 
the saw blade securely. 

Sabre saw specifics 

Sabre saws art: typically rated accord- 
ing to amperage, blade speed and 
stroke length — l be distance Lhe blade 
travels. 

Generally, the current rating is a 
good indication of power. The more 
amps a tool draws, the more powerful 
it Es. Most sabre saws range between 
2 amps and 4 l-j amps. Tho speed that 
the blade moves up and down is meas- 



uml in strokes per minute (spmJ. 
Sabre saws are available in single- 
speed, 2-speed and variable-speed 
models. A variable-speed sabre saw 
operates from U Lu about :12nd spin. 
This feature allows you to adjust the 
blade's speed, and therefore, culling 
efficiency, to the type and 1 hick ness of 
the material being cut r 

Blade stroke length ranges from Vz 
in, to about I in. depending on the 
saw. The longer the blade stroke, the 
more saw blade teeth that will be lin- 
ing the ftettml cutting. 

Most sabre saws cut with a straight 
up and down reciprocating action* 
other saws offer orbiUhaetion cul- 
ling. The blade cuts into 1 he work at a 
slight angle on l he upstroke and then 
moves away from the work on l he 
noncutling downstroke. Orbital ac- 
tion means faster culling with less 
chatter and increased blade life since 
there's no friction on Ihe dnwnstmkc. 
Most orbital-action sabre saws fea- 
ture a 3- or 4- pus it ion switch for se- 
lecting the desired cutting motion 
from straight reciprocating through 
v arious < legrees i if t >r bita l act i on. 

Another worthwhile feature found 
on some sabre saw models is a scroll- 
ing mechanism. This allows you to 
rot Hie the hi tide 3W>°— while cut- 
ting- — to gain superior control when 
sawing intricate scrollwork and high- 
ly detailed shapes. 

Other convenient features worth 
looking for include electronic speed 
control, ball-bearing blade guides, a 
built-in sawdust blower, large, stable 
base, blade wrench storage and a base 
insert that minimizes splintering. 
Also, cheek out the latest mod- 
els — the new cordless sabre saws. 
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Sabre Saw Secrets 



Saw blades 

Sabre saw blades are available in a 
wide variety of styles, shapes and 
sizes for cutting virtually every mate- 
rial, The blade you choose depends on 
the type of material being cut* speed 
of the euL and smoothness required. 
The blades are listed according to 
their designed cutting purpose and 
the number of teeth per inch (tpi), As 
with most blades, the more teeth a sa- 
bre saw blade has, the smoother and 
slower il will cut. Fewer blade teeth 
produce a rougher, faster cutting 
blade. Blade lengths typically range 
from about 2'k in. to 4 m. Specially 
made blades, up to 12 in. lung, are also 
available. 

To cut sharp corners and Light 
curves in wood , try a narrow scrolling 
bbde. For ultras month cuts, use a 
taper-ground blade that has no- set 
teeth. Saw directly up to a perpendic- 
ular surface with a flush-cutting 
blade. The blade is offset so that the 
teeth extend Lo the front edge of the 
baae, Woodcutting blades commonly 
range from 3 tpi (very rough cut) to M 
tpi (smooth cut). Metal cutting blades 
range from about 14 tpi to 32 tpi 

For extra durability, try bimetal 
saw blades. These blades feature 
tough high-speed steel teeth welded 
to a resilient spring-steel blade. 

There are also a couple of toothless 
blades that are worth mentioning. A 
carbide-grit blade is available f nr saw- 
ing 3 variety of very hard, abrasive 
materials such as ceramic tile, stale, 
steel plaster, brick and fiberglass to 
name a few. The blade is made up of 
thousands of tiny tungsten-carbide 
particles bonded to an alloy-steel 
blade. Another valuable toothless 
blade is the knife-edge blade. Use it to 
cut rubber; leather, cork, vinyl, card- 
board and foam rubber. 

Most sabre saw s accept a standard 
tWn, straight-shaft black. However, 
some saws will only accept blades 
with a specially shaped shaft. While 
this type of saw works well, the 
blades are often a little difficult to 
find. Standard straight -shaft blades 
are sold at virtually every hardware 
store, home center and lumberyarrl 

Sawfng basics 

A sabre saw is most often used free- 
hand Lo make curved and straight 
cuts. For more precise straight cuts, 
run the saw r against a straight edge 
guide. Since a sabre saw cuts on the 
Upstroke, any splintering that results 
will appear on the top surface of the 




Cot o4rt sharp Inside corners In stages. First 
MW Into the tewner. back out the blade and 
then come back and make the finishing cuts. 




Jn ensure straight fr eehand cuts, use a rela- 
tive ly wide blade and support the work’ 
piece close to the Hne of cut with two 2*41. 




To make a plunge cut In the center of a 
board, tilt saw on Ft* non;, start motor and 
then slowly lower the rear end of (he tool. 




So me saws have a tilting base to cut bevels. 
Use a straight board to guide saw. Block 
clamped to guide supports saw at the start. 




a 



A flush-cut saw blade allows the saw to cut 
right up to a perpendicular surface. It's best 
to start (he cut with a standard saw blade. 




FFne’ tooth blades give smoother cuts. Top 
board was cut with a ?0-£pl. taper-ground 



blade, Lower hoard, with a 6-tpi saw blade. 




Mere's a sampling of sabre s*w blades, [I to rp 1 4-ipl scrolling, ] 2-tpl scrolling,. Td-lpl taper 
ground, 4-ipl rough cut, > O-ipl flush cut, 24-tpl metal cutting, carbide grit and knife-edge. 
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work piece, WbfiiPVfir ]jo.^5ible r saw 
(he work with its good ^ itl c j faring 
down. If thi? bn’t possible* there are 
alternative methods to reduce spilm 
taring. Use a fitiE-cutUng, taper- 
round blade on a saw fitted with a 
ase in&ert and advance the Man slow- 
ly, Another trick is to score the line of 
cut with a sharp utility knife prior to 
sawing. Vermont American makes a 
reversed on th saw blade (model No. 

H ) J M > that cuts on the downstrok e to 
eliminate top surface splintering. 

When cutting curves freehand, use 
a narrow scrolling blade. Steer L he 
blade slowly and tangent to the line. 
Try lu avoid the common eiTor of ap- 
plying side pressure to steel - the 
blade. The test way to handle sharp* 
inside corners ami angles is to first 
saw into the corner, back out the 
blade and bypass the comer to contin- 
ue aEong the cut line. Then, come back 



later to clean up the corner. 

Metalcutting is done at a slower 
blade speed than woodcutting. When 
saw ing thin metal, it's important that 
at least two teeth of the blade make 
contact with the edge of the work- 
piece. Otherwise, the cut will be ex- 
tremely rough and the blade teeth 
may be sheared off. Check the blade 
package for the tyjjc and size of metal 
it's designer) to cut, 

A sabre saw is esjxfcially useful fur 
making plunge ur pocket cuts in the 
middle of a board. Tilt up the saw on 
the from edge of its base sn 1 hid the 
blade deal's i he workpiece. Start tbe 
saw and then slowly lower the rear of 
the tool until the blade cuts through 
(he work. It's important to keep a 
firm grip on (he saw with both hands. 
The photo shows the plunge cut being 
made with one hand on the saw. This 
was dune for photo darky only. 




Shopbuili iflljfe cOfTvrfn ih* portable mbfe 
saw into a stationary tool. For accurate rip 
cuts, damp rh* wood fence la the table top. 




Execute square and angled crosscuts with a 
Ollier gauge. ^auge slide? in a 5 / l# -in.-deep * 
y+jn.-wfifetfot that's routed in the tableiop. 




A sliding pJvoi bar adjusts for cutting circles 
from about 5 in . to In. dria Note that a 
blade access hole labored In the work first. 



Guided saw cuts 

Although it's user! freehand a major- 
ity of the time, a sabre saw can make 
precise cut? with the help nf various 
jig? and straightedge guides. Some 
saws come with a T-shajK?d rip guide 
that is adequate for some small cuts. 
Rul an easy-to-make straightedge 
guide provide? a better way to ensure 
straight, accurate cuts. Make- the 
guide from a straight piece of wund 
such as a rip nf uly wuuri. Clamp or nail 
the st raight edge guide to the work 
and run the- saw along it. The distance 
frnm the guide to the line of cut must 
equal the distance from the blade to 
the edge of the saw's bane. 

To eliminate the need lo measure 
from the line to the guide, make a cus- 
tomized cutting gui de f rum two piece? 
nf Vi-in. plywood or hardhoEird. Glue 
and nail a 1 Mein.-wide plywood strip 

inrrtMf'htrH ytiijt' IQ-TJ 
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Breadwinner 

Mobilize your kitchen with this roJJaway baking cart 
built of pine with dorian top* 

BY NEAL BARRETT 



B ACK IN THE DAYS when 
baking was a daily chore for 
many households, it wasn't 
unu.stia] for the kitchen to 
featui^ a specific area for preparing, 
kneading and rolling out the dough. 
Today, homemakers ail over the coun- 
try have redisco verd the art of baking 
as a way to produce high-quality 
breads and pastries for family and 
friends to enjoy. 

Our baking cart not only comple- 
ments this growing interest by pro- 
viding the extra work and storage 
space that baking requires, but is de- 
signed as an independent rdlaway 
unit that fits neatly into any kitchen 
layout, 

F eatu ring d assic detai I ing i n an up- 
dated format, our baking cart m com- 
patible with both contemporary and 
traditional kitchens. 

The No, 2 common pine construc- 
tion means you won't have to search 
far afield for material and the simpli- 
fied joinery only requires the most 
common power and hand tools „ pipe 
damps and a table saw. 

This piece and other space-saving 
projects are all featured in The 
Breathing Room Rook, available 
from Western Wood Products Assn., 
Yoon Building. 522S.W. Fifth Ave., 
Portland B 0 R 97204 , for % 1 .95. 



1 Edge-glue tat* boards, for p*n*rs_ Alter- 
nate tramps above and below, fie jure pan- 
els lie flat when clamps are tightened- 



Making the panels 

The sides, back, bottom, shelf and 
partition are all made by gluing 1x4 
stock edge to edge. Crosscut the stock 
for each panel slightly oversize. Ap- 
ply glue and use pipe clamps above 
and below the panel to help cEistribute 
the pressure evenly. Make sure the 
panel is flat when damped up. After 
the glue has cured, scrape oft any ex- 
cess and glue up the remaining panels 
in the same way. 

Use a belt sunder to smooth the 
panel surfaces. Secure each piece to 
your workbench with clamps or be- 
tween bench dogs for this operation. 
You can also toenail the panels to your 
worktable. Use small finishing nails 
placed at the panel ends and set below 
the surface. Keep the Bander moving 
at alt times to avoid gouging the panel 
and use minimal pressure. 

Next* mark the finished panel db 
mentions on each piece and lay out the 
cutting lines. Double check that the 
Layouts are square and to exact size. 
Clamp a straightedge to Lhe panels for 
guiding your circular saw (photo 3). 

Rip 1x4 stock to X A in, thick x 3 in. 
wide for the side and back cleats. 
Crosscut to length and secure to the 
panels with 3d finishing nails. Don't 
use glue to avoid humidity changes pos- 
sibly cracking or warping the panels. 




2 Alter glue has cured, icrape off excess 
and be It -sand panels smooth. Keep the 
lander moving with even pressure. 



The fluted legs 

Crosscut the 1x4 leg stock to exact 
length. Then, construct a jig to hold 
the pieces for routing the flutes. Cut a 
piece of^-in. -thick stock to 8 in. wide 
x -Min. long for the jig base. Secure a 
piece of scrap stock cut to the same 
length as the legs to one side of the jig 
base (photo 5). Then attach two end 
blocks to the base so the leg stock will 
be supported on three sides. Fasten 
stop blocks to the end pieces for limit- 
ing the travel of your router. These 
are positioned so the flutes begin 2% 
in. in from each end. The spacing of 
the stop blocks is determined by the 
size of your router base . 

Install a %-in.-dia. core box bit in 
your router and adjust the depth of 
cut to % h in. Adjust the router edge 
guide attachment to cut the center 
flute. After this flute has been cut on 
each leg piece r adjust the guide to cut 
an outer flute. When this cut is com- 
pleted on ail pieces, simply reverse 
the stock for the third flute 

Rip a 45* bevel along one edge of 
each leg piece. Assemble the legs by 
first placing one piece in your vise 



Cellar phQVQ: j Blew 
Grjc k- and- whir* pharos: fv’.il Barren 
Technical art: Fu^ne 1 Thompson 
Design: Czopck nrd Erdenticrgrr 
Photo Ttylfol r G^De 





J Mark panels- id exact! fixe for cutting. 
Clamp ea < h panel to the worktabJe and use 
a straight btWdl IG guide th# fa W. 
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4 Select the f ace of si de and back pan- 
els and nail treats in prate- Don't use- glue to 



7 Use glue and 4d finishing nails to secure 
legs to back. Attach one leg To eech side 
and glue and naif sides to rear legs. 

with the inner edge of the bevel in I hie 
with the benchtop. Partially drive 
several 4d finishing nails in the bev- 
eled edge of the adjoining piece so 
their points poke through. Apply glue 
and press the second piece in place on 
the first. Drive the nails, set the leg 
aside to dry, and complete the re- 
maining legs in the same manner. 

Assembling the case 

Attach two legs to the back with glue 
and 3d finishing nails. Attach the 
front legs to the sides in the same 
manner and then join the sides to the 
rear legs. Tie the cart front together 
by attaching the ^i-in.-aq, strips 
across the front at the tup and bottom. 
Then, install the ledger strips around 
the inside bottom edges of the case for 




5 Leg Fluting jig h olds leg pletei In plat* 
and limit* router tf a vc r. List a J / H -ln. dlfl. 
corebox bit and router edge guide- 



front. nail imps around bottom edge of 
sLdes and back to support bottom panel 

supporting the bottom and attach the 
strip ai the top edge of the back- Toe- 
nail the spreader to the rear top strip 
and secure it at the front by nailing 
through the front strip. 

Next, install the bottom to the bot- 
tom slrips wilh glue anil 3d finishing 
nails. Cut and install the comer blocks 
(O)and at Lath the drawer side guides 
to the blocks with glue and 4t\ finish- 
ing nails. Attach the drawer support 
strips to the drawer side guides. 
Then, install the front and rear draw- 
er supports^ and R), 

The -Vi- in. -sip strips on the cart bot- 
tom serve as dividers for tray storage 
and for holding the partition. After at- 
taching these strips, slide the parti- 
tion in place. Secure it by nailing 
through the cart bottom and through 




A After ripping a 45 bevel on or*e edge of 
each leg piece, apply glu* and nan pain to- 
gether with 4d finishing nails. 




9 Glue and 1 nail V«-Jn.-iq. strip to upper 
back edge. Then secure The comer blocks 
with 3d finishing nalFs and glue. 



the drawer support strips. Then, in- 
stall the shelf deals* and shelf. 

Constructing the top 

Use a miterbox to cut the 1 \4 stock for 
the cap (T and U) to exact length anti 
secure the pieces to the cart with Gd 
finishing nails. Use glue on the: miter 
joints and nail through each joint to 
ensure a tight fit. Thro, cut and install 
the cap spacer (V) over the center 
spreader as shown in the draw ing. 

Rip 2x3 stock to 1 ‘A in. thick * 2 3 A 
in. wide for the top blocking (W and 
X), Cut each piece to length and clamp 
in place on the cart. Secure the block- 
ing with 2-in. No.. 8 fh screws. 

To make the dentil molding, first 
crosscut a length of 1x12 stix l k to at 
least 36 in. long. Install a *A-m.-dia. 



avoid cwkJng ur warping of ifte panel. 




t After nailing VHrvsg. strips across tart 
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straight bit in your router and mut *A- 
in. -deep dadoes across the face of the 

board leaving a IH-in. spice between 
each dado. Make sure that the work- 
piece is clamped firmly to the bench 
and use a straightedge clamped to the 
slock to guide your router. All four 
length* of dentil molding are ripped 
from this board. Cut at least 17 da- 
does across the Is 12 stock to accom- 
modate the long front and rear pieces. 

Rip the dentil maiding to 1 M in. 
wide* Use a miterhux to cut each piece 
Ln length and attach to the tn[i block- 
ing with 4A finishing nails and glue . 

Cut and apply the trim strips (AA 
and HBJ as shown in the drawing. 
Turn the cart upside down and mark 
and bore pilot holes for screwing the 
casters in place. Install the casters 
with r/idn. No. 8 fh screws. 





1 0 Cut drawer guides to size and attach to 
(tie comer blocks. Then. Install ihe drawer 
Support strips to the Sides, bach and front. 




t J After catting 3 x4 tap pieces to length, 
nail in ptace on cart. Use glue and nalJ 
through each Joint with finishing nalFs. 



14 s,et table saw fence to rFp l 'a- I n. -wide 
sir I pi of dentir molding. Miter pieces and 
install with finishing nails and glue. 



Making the drawer 

Cul all pans for the drawer to exact 
size, Ust 1 adcMlublark* mounted in the 
table saw to cut the grooves in the 
drawer Hides and from that contain 
the drawer bottom. Join the aides, 
front and back with 2-in, No, 8 fb 
screws. Slide the bottom in place, 
cheek that the drawer is square and 
screw the bottom to the drawer back 
with 'j^-in. No. 3rh screws. 

Cut the drawer face to size and at- 
tach to the drawer front with l-in, No. 
10 fh screws, it ore the hole for the 
drawer pull anti install. 

Finishing the cart 

Set all nails and fill. Then, sand the en- 
tire cart with 120- and then 220-grit 
sandpaper. For a durable natural fin- 
ish, apply three coals of pnlyu ret hane 




1 1 LTic 3d fin Ishing na I h to attach strips to 
the tart bottom. these act as spacers for 
holding trays and the case partition. 



14 Cue the I '/c-Jrr.-ihlck spacer blocking 
to length and damp in place. Secure to cap 
assembly with 2-In. Wo. 8 fh screws. 



11 After cutting drawer components to 
slze.cuiV# V^t-ln. groove in sides and front 
with dado blade mourned in Table saw. 



varnish, thinning the first coat 31) per- 
cent with mineral spirits. Sand lightly 
and dust off between coats. After the 
final coal has dried. mb the cart with 
4/Oateel wool for a satin finish. 

We tupped off our baking cart with 
a % -in. -thick piece of Corian for at* 
tractiveness and durability. This ma- 
t eria lisa vaila bl t at builr] i hg *u pp I ier? 
and through kitchen and bathroom 
cabinet showrooms. You can usually 
get it cut to size. Attach the Corian to 
the cart with silicone adhesive caulk 
for a peimittnen l installation . For a top 
that can be removed at a later date, 
use double-sided tape. 

Other options for the top include 
plastic laminate glued to a particle- 
board or plywood panel r or a slab of 
marble or granite for that authentic 
past ry-rol ling surface. m 




12 Slid* partition in *nd n*ri up Lhrough 
bottom. Secure top edge by nailing 
through front and rear drawer supports. 



IS Begin th* dentil molding by routing 
tA-ln,-wFde- dadoes across 1x12 stgefe. 
Board damped to work guides r outer. 




14 Screw sides, front and back together 
and slid* th* bottom In. Secure bottom eo 
back with *b-ln. No. 3 fh strews. 





*0 
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How To Take Better Photos 



Special Effects 

How to get them without special gear. 

Tips From The Pros 

How to shoot portraits, auto races, fireworks and the moon 

Infrared Magic 

Get dazzling images with special films. 

Picture Processing 

Getting the best from your local lab. 

Photo Preservation 

How to display, store and restore your photos. 








Focus 



,, Improving 
Your Images 

Armed with a camera bag full of tricks from the 
pros, you can get more mileage from your photo gear. 




M aster the pousihiL 
tics, . . This advertising 
slogan fnf a credit card 
should apply to your pho- 
tography elTurts aw well. 

You don’t 'him- io look far to find 
good p h m I r iiiira ph s i )pe n your ntorn l n g 
hi-vvspaper 1u the spoFts pages and 
yoii>E< likely to see dramatic shots of 
runner* Riding into base nr nice cars 
angling lor position nn the corners. 
Magazines art- rhouk full mf color por- 
I rails i -pedal effects photos of* images 
of siest hut i c n r sc ten t i II c i c lT e n^l 

f ertn i n |y , m i ph t of t hvsr pi c t u r e-> a n 1 
taken by professional phntographerh 
Compared to amateur photons* the 
pros have inure experience, greater 
iimouniH of soph EHlicut^rl equipment 
a nd i \ u i U? ufte n, a cccsis to L he hi -.st loa t- 
tjijJiH fcroin which to Lake a photograph. 

There's another difference, too. and 
1 1 s got t o do wi th at t i t tide . 



BY STEPHEN A. BOOTH, Photography Editor 



Most nf ljs have a household camera 
that wi 1 List' for man] occasions We're 
pretty contact toanap the shutter and 
take what the camera delivers. Yet 
with n i-1 li bit more forethought and 
effort, these everyday images cun be 
improved, Instead of having just a vi- 
sual record ol a Hubjfci sir event, you 
can have j record t hut's visually oxcit- 
ing Think about il : Musi of the photo 
oppnrt uni ties available to the prosnro 
a vatl able In the casual .snaps bonier, 
lou, whether at a family p ten iu ora irip 
lathe ballpark. 

For this reason. PoniUN Mkcjian* 
if s assembled a liat of popular phuto 
filiations, and assembled a roster of 
professional photographers to share 
their tips lor making ihc best of these 
srtuatiLm-s We angled the list toward 
summertime shouting opportunities. 
That's why you'll learn how to photo- 
graph fi reworks i n.st ead u f sn a wfln k es. 



auto racing instead ofiee hockey. 

To give you ymr best hhat, we also 
akked our pro.- u- rlrvi^t ihen ups for 
the type of equipment c&mua I photog- 
raphers are likely to own, Accurding- 
I y , it 1 3 uf'the photo si tout ions presented 
here can he handled With a Jflrnm SLR 
ca mera n r d pupa 1 a r len m j - Mr ml of l h e 
shots are eiIho within reach d simpler 
pn i nt -i i ntl * a hoot a u n ] )a c t cu merits. 

Who are our pnacs? Regular renders 
will probably know 1 Arm Mid Ensure 
ian, who writes our 11 PM PhoLu Tip" 
and teaches what he practices at cal- 
leges in the New York area, George 
Schauta also tenches, photography 
— hut i in I y at night Isavtime. he's the 
executive editor of Popular PfuiUjgtu- 
phy magazine: And if you follow auto 
racing, you're probably familiar with 
the byline of John Lamm, who writes 
and photographs fur Aped 1 & Track 
magazine 

You'll find mil more than ju&t how lo 
take a pretty picture in this Special 
Report. H you want to explore creative 
photography, there's an article an how 
to uup niitiB, And to moke t he most of 
yflUr efforts, well a I so show you how to 
dea l w e t h y o Ur pmca&tfi ng I ab , a nd ha w 
In preserve your efforLs for future gen- 
erullntm M 




Fun 

With Film 

Here's how to bend the rules to get exotic 
effects without special gear. 



BY GEORGE SCHAUB 




Payl \qht f I Pm * shot in a rtif icia I P|gh r luggest 
warmth, r ocna-ntc or nditaigia. 

W HEN someone mentions 
sped aJ-e fleet s phot ogra- 
phy, your first re act ion 
might he to reach for 
some exotic filters. Hut you don't 
have to. One way to delve inLn the 
magic of special effects photography 
without filters ora home darkroom is 
to use ordinary film in extraordinary 
Ways — in some cases breaking the 



Instant sOde film, used in thh microscope 
pnoto r yieftfs offbeat p/Snis, 

rules of good photography, Though 
some of the films we'll discuss are 
made for special purposes, alt are 
available in 35mm format. 

The firsL effect we'll explore in- 
volves shifting the color in pictures 
—without the use of color fillers* Sun- 
light contains all the colors of the visi- 
ble spectrum which « when mixed 
together, produce while light. Artifi- 



cial light source sire deficient in some 
of these wavelengths. The eye and 
brain correct these differences and al- 
low us to see natural colons regardless 
of light source, but films can do no 
such thing. That's why color slide film 
is available in both daylight- and tung- 
sten -balancer I varieties. The Lung- 
si on type contains a built-in blue bias 
to give true colors when pictures are 
made under artificial light. 

When daylight films are shot in- 
doors they record all the deficiencies 
of artificial light, yielding images that 
are warm — or yellowish-red. This ef- 
fect can impart a nostalgic glow to 
scenes, one thaL comes in handy when 
you want photos tu have a sentimental 
mood, as in the portrait shown here, 

I n some cases, slides gain an old-fash- 
ioned, sepia- toned look. 

Conversely, tungsten films shot 
outdoor* have a definite bluish cast, 
one Lhat gives a cold though not stem 
feeding to pictures, Try this technique 
with landscapes made unquiet, misty 
mornings, or to exaggerate the frigid 
feeling in shots of fields of snow. 

Another rule you can break is the one 
that says you shouldn't shoot color un- 
der mixed light sources. Mixed means 
scenes lit with artificial light and day- 
light, such as a mom with all the lights 
turned on and sunlight streaming 
through the window. You can use ei- 
ther daylight or tungsten film to shoot 
this scene. With daylight film you'll get 
the true color of the sunlight and a yel- 
low glow’ fium the lamps. With tung- 
sten you'll get natural tutors around the 
lamps and a cold blue light streaming 
through the window. Tungsten films 
include Ektachrome Tungsten 50 and 
160, Fyjkhrame 64T and Scutch Color 
Slide HOT. 

A film's grainineSB is determined by 
its ISO rating. The lower the rating or 
speed, the finer the grain. However, 
you might want Lu exaggerate grain 
for a more pictorial effect* as some 

professionals do, Aside from it$ LeX- 
IliimI qualities, extreme grain can aim ■ 
break color into its complementary 
components, an effect that gives en- 
larged prints the look of a pointilist 
painting created by an Impressionist 
artist such as Seurat. 

The easiest way to get a high-grain 
effect is to start w ith a film that al- 
ready ha* inherently high grain, such 
a* Agfachrome 1 000 or Scotch Color 
Slide 100(1, Hut you should expose 
these films at even higher speeds, 
such as ISO 1 2000 or 4000 (a gain of one 
or two stnpiq respectively). There is a 
limit to how fur you can push these 
films — a 1- or 2-stop push is best, Re- 
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Play Your Tapes 
And CDs 
Without A 
Car Tape Deck. 




Plug. Pune* Play. 



Wilh SDundS&ntier “you can play yaur 
Walkman-type cassette or C S3 player IhirwqJi 
your car radios FM sound system. 

Jusi SoundSflnder imp your 
Di^arette lighter. Th&n iraen (heSouwKSender 
jack into She earphone socket pf your portable 
player. Tune. And play. 

1ft llial easy. No wiring. No installation. 
M great sound. 

J, is u*n to what you want, 
when you want. 

* your ImtM music 

* motivational tapes 

* self-help tapes 

* in^fraiKKialfrttigiDtis tapes 

* tajsd novels, playsL classic lileralure 
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Fun With Film 

yond that, color and sharpness rapid* 
ly deteriorates. 

After you shoot, inform your lab 
that you want the films push-pro* 
cessed for the ISO rating you shot at> 
Any lab that offers in-house E-ti slide 
processing can provide this serv See, If 
you can't find such a lab, get an ESP-1 
mailer from your Kodak dealer: This 
will get you a 1-st op push from any 
Kodak lab. Though you might not see 
the results when you first look at the 
slide., projection or enlargement 
printing will tell the tale, as in the flo- 
ral still life shown here. 

If you want to go for the grain in 
black and white, pick up a roll of Ko- 
dak's Recording Film 2475. Originally 
intended for low-light surveillance 
photography, this super high- grain 
film has a speed rating of ISO 3200. 
You don't have to push the speed: 
When enlarged, your picture will look 
as. if it were printed through a gritty 
texture screen. 

You can also get offbeat effects 
with Polaroid's line of 35mm instant 
slide films. Unlike ordinary slide 
films, you don't, send them out for pro- 
cessing. Once exposed, you develop 
the film in Polaroid's manual Auto- 
Processor (5131) or motorized Fower- 
Procesaor (5276). 

These Polaroid films were designed 
for special applications, such as the 
photomicrography shot seen here. 
Rut soon after release, photogra- 
phers began to explore their creative 
possibilities. The two color films, 
FokChrome anti PokChrome HC (for 
high contrast), are unlike any color 
film you might have encountered 
before. Each is actually a black-and- 
white film that is overlaid with a sin- 
gle layer of primary-color filter 
stripes. PokChrume renders muted 
colors, while PokChrome HC gives a 
splashier, almost wet-paint look. 

These films are made primarily for 
projection, but when we misuse them 
by making prints, the color- forming 
stripes read as color patterns. The ef- 
fect resembles 1 but has a different 
character from, the results of pushing 
and enlarging high-speed slide film. 
Prints made from PokChrome slides 
have been compared to those of an- 
tique color processes, such as tum-of- 
tho -century autochromes. This is no 
Coincidence, as the color-forming sys- 
tem in the film is actually an updated 
version of that used in the earliest 
forms of color photography . 

In the pasL, when you wanted to 
create a graphic, high-contrast b&w 
photo, you were in for a lot of work. 
With Polaroid's PokGraph slide film. 



all you need do is load and shoot. The 
result resembles a pen-and-ink draw- 
ing, with blank whites, hard blacks 
and little or no gray tones in between. 
You can get the positive slide printed 
on color positive paper for a right- 
reading picture, or on any regular pa- 
per to reverse the tones. PokLith., a 
negative version of this film, can be 
printed on regular paper for graphic, 
high -contrast positive prints. 

Perhaps the oddest member of the 
group is a PokBlue. This slide film 
gives results that resemble architec- 
tural blueprints. When used to photo- 



graph everyday scenes, it creates 
stark abstractions in blue and white. 
The slow speed of this ISO 8 film 
makes it impractical far handheld 
shooting, so use a tripod and cable re- 
lease, Or, shoot it to make copies of 
existing prints using a tripod and 
copy-board setup. Ditto for the Po- 
kChromes: Use them to copy prints 
or other slides for inte resting effects. 

For an easy but offbeat effect, try 
shooting Ilford's XP1, a b&w print 
film that can be processed in C tl color 
print chemistry. You can expose it at 
its rated ISO 400 speed or anywhere 
from ISO 20U to 1600— and mix 
speeds on the same roll. When pro- 
cessed in non-XPl chemistry, the 
prints can take an a blue, green or 
e ven sepia tint, m 




Prints made from Pol a Graf I nstant 
b&w slide film can resemble 
pen-and-ink drawings. 
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One 
On One 

How to shoot flattering portraits 
with proven techniques and simple gear. 



BY ARMAN DENS AN IAN 



M OHT amateurs are really 
portrait photographers 
Think about it: Pictures of 
friends or relatives 
predom inote to our photo albums. 
Portraiture attempts to 
project an indjvklual'ft char- 
acter on 2-dimemdon;i] film. 

This is a formidable task, 

You not only have to be con- 
cerned with technical mat- 
ters, but also with the jjose 
and attitude of your sub- 
ject, Let's talk intangibles 
before technicalities. 

The mare formal you 
make the portrait session, 
the more likely you are to 
intimidate your subject. If 
your subject becomes in- 
timidated, he or she will be- 
crime inhibited, and reveal 
little inner personality to 
the camera. For this rea- 
son, you should keep the at- 
mosphere casual. Make 
ypur subject comfortable 
by striking up a conversa- 
tion before and while shoot- 
ing. Downplay the techni- 
cal aspects of the shoot by 
preparing your gear well in 
advance- — and above all, 
make sure you're familiar 
with it. 

The best portraits should 
emphasize the subject. 

Keep the background sim- 
ple, or out of focus. Short 
telephoto lenses (7Umm through 
135mm? used aL larger apertures 
(low r er f/stop numbers) will blur back- 
grounds for greater subject empha- 
sis. Point-and -shoot compacts with 
tele lenses (or adapters) set to about 
70mm make nice portrait cameras 
when shooting between (i and 10 ft. 
Shooting with slow films, such as ISO 
25 or 50, ensures larger lens openings. 



Another reason to shoot with tele- 
photos is to minimize facial distortion. 
Long lenses flatten the field. Shout 
large- nosed people head-on at the 
longest focal length possible. 



For portraits use a telephoto lens to blur 

the background and e*nph0jfze the judj wt ■ 

Keeping the camera's film plane 
parallel Lo the subject also minimizes 
body distortion. Shooting down on the 
subject will produce distorted, La- 
pered bodies. Center the lens on your 
subject. Kneeling for full-length por- 
traits keeps the camera centered and 
parallel 

The best k ind of lighting for casual 
jmrlruits is diffused daylight, such as 



that available on bright but hazy 
days, or in the shade, or through a 
white curt-aim 

Study your subject's face to locate 
shadows such as under the chin or 
around the eyes. If the contrast be- 
tween shadows and highlights is too 
great, use a large piece of white card- 
board to soften the shadows. Aim this 
reflector to bounce light from the light 
source to the shadow s. Electronic 
flash set to Me or J A power can also be 
used to fill in shadows (most flash 
manuals describe fill-in techniques), 
and many pomt-and-ehoot cameras al- 
low fill-in flash. 

Lighting is greatly dependent upon 
your subject's physical attributes. 
Large round faces need si delighting 
to thin them out. Thin faces need 
head-on illumination to bring them 
into proport ion. Position your subject 
accord i ugly , or use re Hectors to di rect 
ligh t to specific areas of the face. 

Subtle changes in body position- 
ing can alter personality. People 
photograph much more aggressive- 
ly when leaning toward the camera. 
Confidence is also emphasized when 
the subject looks over the shoulder 
and directly Into the lens. Tilting the 
head slightly to the side enhances 
femininity. Double chins can be 
eliminated by tilting the subject's 
head back then raising the camera 
and shooting from above (parallel to 
the face) for a head-and-shoulders 
portrait. 

Your subject w ill be more relaxed 
w hen sitting or lean ing. I f hands are 
included in the picture, use props to 
keep them busy. Make sure that you 
don't cut off limbs at the joints. 

Highlighting the hair will help 
separate your subject’s head from 
the background— and add a touch of 
flattery, A small flash unit, connect- 
ed to the camera with a long PC cu- 
bic and positioned above and behind 
the subject, will do the trick. For 
more glamorous pictures of women, 
place the Hash directly behind the 
head. Natural backlighting W'orks 
too, but in all case#, be sure to meter 
light reading directly tiff the face. 

Medium-speed color print film, 
such as ISO 100. produces softer coft- 
trasL portraits than those shot with 
slide films. Unless the background is 
heavily backlit, expose as usual with 
auto cameras. With manual cameras, 
meter off a gray card held in front of 
the 5 u bject’s face (or off t h e face itse If) 
for accurate exposures. Compose ver- 
tically, if you can, and fill the frame 
with as much of the subject as possible 
for tightly cropped portraits. SW 
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Focus 
On Speed 



Tips from a professional race- car photographer 
can put you on the inside track. 



BY JOHN LAMM 




From pubN c cKteis area. Canon T-^O and 300mm fens qot Paul Newman work and play. 



OST RAC E fans don't 
have the amount of equip- 
ment a press photogra- 
pher carries — or the 
passes that give access to the prime 
photo locations at must race tracks. 
So for this story, we covered the De- 
troit Grand Prix and Trans- Am race 



using only the passes a spectator can 
get. 

How easy it is to photograph from 
these locations varies from track to 
track. At oval courses p from small dirt 
tracks up Lo Daytona or the Indianap- 
olis 500 , you can get some pretty phs> 
toe from the infield or the stands, but 



you won't have the kind of access 
available at a road -racing course. The 
same applies to drag racing. 

Road racing provides more photo 
opportunities, mainly because cars 
turn left and right, go uphill and 
dawn, and you can see them from a va- 
riety of angles, Tracks laid out on city 
streets, as at Detroit, are more diffi- 
cult to photograph becau.se of the nec- 
essary concrete barriers and debris 
fences. But some of these tracks sell 
what is generally called a superphoto 
pass, It’s $100 or more, but offers ac- 
cess lo locations the general public 
can't reach* 

Reg an I less of where you stands 
youll need some basic equipment* Be- 
gin with a 35mm SLR body with a mo- 
tor drive or power winder, Y our most 
important lens is an HO to 200mm 
200 m. Second would be a slightly 
shorter lens, a 35 to 70 or 35 to 105mm 
model. Third on the list is a 300, and 
after that add a 400 or 500mm lens. 
You might economize by coupling a 
zoom to a LiX teiecon verier. 

To prevent camera shake, you'll 
need a tripod when you're using 
lenses of 300mm or more, but learn to 
handhold your shorter lenses. Hrace 
yourself against a steady object when 
possible. 

The question of w hich film lo use 
depends on whether you prefer slides 
or prints. Either way, you'll need a 
variety of Elm speeds. Slow films will 
do nicely for the pretty pan shots; p but 
youll need faster speeds for the long- 
er lenses, especially if your maximum 
aperture is f/4.5 or 5.6. 

If you ai¥ shooting print fllm p take 
about 40 percent each of ISO 100 and 
200, and 20 percent ISO 400. Slide 
choices for a bright sunny day include 
Kudachronw 64 for general use, and 
about 30 percent Kodachrome 300 or 
Fuji chrome IUU for the lunger lenses, 
If it's cloudy. I'd choose Fujlchrome 
100 for the brilliance of its colors, and 
push it one atop to ISO 200 if more film 
speed is needed. When taking pic- 
tures hue in the day. I'd add K whi- 
ch rome 200 to my list. For extra in- 
surance against inadequate Eight (or 
slow lenses) you might pack a roll or 
two of high-speed print (ISO 1000 or 
more) or slide film (ISO 400 or 1000). 

Enough about equipment and film. 
Now it's time to use them. Most rac- 
ing photos are of the three basic types 
.shown here. Well call them panning, 
B tap act ion and q v era! I * 

Panning is the most commonly 
used, and really quite simple. You 
w ant to capture the movement of a 
race car as it rushes past you or 
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around a corner, Here's all yon do. 
Hick the angle at which you want t" 
shout the car. Gel the car in your 
viewfinder well before that point, fol- 
low it along and press the shutter re- 
lease when the car is at the desired 
angle. Follow the car smoothly for a 
second or two after you've shot. 

To show the car sharply front to 
back,, shout at V^-th of a second. Try 
slower speeds, even down to 1 i.-.th, for 
the different, often beautiful, effects 
of speed blur. [We shot Paul New- 
man's Nissan &I0ZX turbo at V :| ,, sec- 
ond, ami the Willi a ins- Hum la Grand 
Prix car at second.) Try panning 
when the cars are on straight stretch- 
es, but also get them in corners, par- 
ticularly sweeping turns where you 
are on the inside. 

To Stop a race cal', especially with a 
telephoto lens, use shutter speeds of 
'/i,n ,L h or faster. Pick the spot you 
warn to shoot and watch for a feu- 
laps. Sue where the fill's are working 
—you'll be freezing the action, but 
you don't want the car to hmk like it's 
just parked on the track. So try to find 
a place where it looks like it's a hi i out 
of shape, as in a turn. 

Now, frame the scene in your view- 
finder. but don’t stall shooting until 
you've done a feu dry runs to follow 
the car through the scene. Although 
you're not taking a pan shot, you 
should still follow the car into the 
scene, mi up the photo, and follow it 
out again. 

IT his doesn't apply if you are using 
a long lens on a tripod named at a cor- 
ner to stop head-on or going-a way ac- 
tion.) 

The overall shot cun he n pan or a 
stop-action photo, but the point is to 
show what the environment around 
the truck is like. Usually, short lenses 
and wide-angles are best for this, 

You want to come away from the 
race with memories on film, and that 
means getting both the cars and the 
surroundings. We caught Paul New- 
man clowning cm a moped at Detroit, 
and we wouldn’t leave a race at Long 
Bench without a shut at the Queen 

Maty. 

1 1 would be h mistake to go to a nice 
ami just ilo one of the three types of 
photos we've suggested, l ake some 
record shots, then some slow-sh utter- 
speed pan photos, and pick tip the 
overall pictures as you go along. And 
don’t be afraid to experiment. The 
pros do. Take a lot uf film to one event 
and make notes ns von try different 
photos and films, so that when you see 
the results you nm know what to do. 
or not do, the next time. m 
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Night Shots 

Summer puts on a show 
when the Sun goes down, Here’s how to 
shoot fireworks or Ferris wheels. 

BY GEORGE SCHAUB 



S UMMERTIME presents 
many opportunities to pho- 
tograph dazzling displays of 
light at night. Whether it's 
carnival rides at the county fair, or 
fireworks on the Fourth of July, you 
can create colorful pictures with a 
minimum of equipment and a few sim- 
ple techniques. 

Either daylight- or tungsten -bal- 
anced films can be used to shoot fire- 
works or neon. Tungsten films will 
give a cooler look to the colors Day- 
light films will give a warmer rendi- 
tion, For fireworks, you'll want long 
exposure times to capture the falling 
light trails, so use ISO 200 or 400 color 
print or slide film. Also, use a lens 
w r ith a focal length between 100 and 
200mm to fill the frame. Zooms work 
well here. 

There's no practical way to make 
exposure readings of fireworks For 
that reason, the techniques we'll ex- 



plore require you to w r ork in the man- 
ual exposure mode, according to the 
speed of the film. 

We've all seen shoU of firew orks 
where the colors seem to flow down 
through the sky. Most of these are 
made with exposure times of 1 second 
or longer. To make these shots, 
mount your camera on h tripod p set 
the shutter on ft ( bulb), open the shut- 
ter when you see the first him of color 
in the sky, then dose it after a second 
or two- If your camera does not have a 
B setting, set the shutter speed for 1 
or 2 seconds. To avoid overexposure, 
set the tens aperture to f/16 with ISO 
4 Wand All with ISO 200 film. 

If you can't use a tripod, you might 
try hand hoi ding the camera. To re- 
duce the risk of vibration-induced 
blur, you'll have to use faster expo- 
sures, You won't get the streaming 
effect as the pyrotechnics drop from 
the sky — just the initial burst. 

hM PHOTO B1TCAH.J Wi'TORQ 



Once again, exposure times are ap- 
proximate, Try V™ second at ff2.fi 
with ISO 200 film, v m second al f/4 
with ISO 400, and V m second at f/5.6 
for ISO 1Q00 or higher. These are still 
relatively slow speeds, so steady your 
camera as much as possible. With 
auto-everything compacts, you really 
can't control exposure. These cam- 
eras will expose for the preponderant 
darkness or the sky. On newer mod- 
els, override the automatic flash. On 
older ones, trick the camera by cover- 
ing the metering eye— and even the 
flash— with black tape. Shoot only 
ISO 400 or faster films. 

Amusement parks and carnival 
rides are also great subjects for get* 
ting fantastic colors on summer eve- 
nings. Though you can use the lung 
exposure technique for creating ab- 
stractions of swirling motion, you can 
rely a bit more on the in-camera meter 
for your exposure settings. Keep in 
mind that you have to meter the high- 
lights and midtones in order to gel a 
proper read ing. If you include too 
much of the dark sky in the scene, you 
might overexpose your film. 

The best way to take readings is to 
approach your subject , take the read- 
ing, lock It in or set it manually, then 
recompose the scene and shoot. If you 
have difficulty taking a closeup read- 
ing, start at !/ m second at f/4 with ISO 
400 film, and bracket up and down. 

High-speed films come in very 
handy for these more terrestrial night- 
light a huts* as they allow you to use 
even faster shutter speeds to capture 
the action. Of course, you can switch to 
a slower shutter speed to gain a higher 
aperture ff/stop number) if you want in- 
creased depth of field. 

Flash can also be put to good use 
when photographing rides, particu- 
larly w hen your child is being spun 
around at dizzying speeds. Though 
your shutter speed may be kicked at a 
slow synch speed, such as V m or V l2 -, 
second, the burst of light a flash gives 
nut can be as short as one ten-tnou- 
sandths second in duration. If you 
time the shot just right, you can cap- 
ture the look of glee on your child's 
face as he or she goes whizzing by. 

A great time to shoot carnivals is 
just after the Sun goes down. At that 
time of the day, there's still enough 
ambient light to capture details in 
parts of the scene that later will be- 
come obscured by darkness. Mean- 
while, the lights will have come up 
enough on the rides and games to give 
a true sense of place to the scene. FN 
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Shoot 
The Moon 

Fascinating lunar photos are within your 
reach with a few tricks of the trade, 



BY ARMAND ENSANIAN 




To create this multiple exposure, use a zoom lens to shoot Moon, then evening skyline, 



T H E MOON p our closest galac- 
tic neighbor, photographs 
well on its own or when juxta- 
posed against Barth's tan li- 
st apes, as in i he mull ipEe exposure 
shown above. You can reach it with a 
compact po int -a nebshoot camera . but 
SLSts offer more options. 

A simple zoom or telephoto lens in 
the 20timm range will show crater de- 
tail when coupler! to your SL Ft with an 
inexpensive 2X teleconverter lens. 
Even an inexpensive telescope will 
yield sharp rloseups. An eyepiece 
adapter fits the scope to replace the 
camera lens — and even works with 
some binoculars. 

With long tenses p vibration wit] be 
more of a problem than optical resolu- 
tion. Mount your camera (and tele- 
scope) on a tripod. For really sharp 
pictures p use a locking cable release 
instead of the camera's own shutter 
release button, and load the camera 
with slow ISO 25 slide film. 

Next, set the lens aperture at f/lfi 
for a telephoto lens. Lock the shutter 
open cm the B (bulb) setting while 

POPULAR MECHANICS ■ JULY 1 988 



holding a piece of black cardboard in 
front of the lens. ISO 25 film at f/16 re* 
quires a V ±- second exposure — slow 
enough to expose by hand with the 
cardboard. After you've returned the 
cardboard to cover the lens, advance 
the film. Repeat the process for each 
frame, and try longer exposures (1 or 
2 seconds) if you like. 

Because telescopes do not have 
aperture rings, you'll have to expose 
differently. If your SLR has an aper- 
ture -priority metering mode, take 
your exposure-time reading directly 
From the camera and manipulate the 
card board u c c ord i ugly . I f y o ur c a in - 
era lacks ibis feature, do a series of 
time exposures. Start at V* second 
then double the time with each frame 
until you reach 8 seconds. 

By the way, if you don't want to use 
the hand-exposure method, bud a 
faster ISO 4LHJ slide film, set the aper- 
ture at ft Id and vary shutter speeds 
between l / fl> and V vjrt seconds ( S / IH| to v* 
second with a telescope}, Keep in 
mind that the higher-speed film will 
add graininess to your picture. 

FM mciTQ p* A£M EhryvoMj 



NSghlacapes with the Moan are eas- 
ily shot as multiple exposure photos. 
You 1 !] need a tripod and I BO 2(H) alkie 
film. An BLIt fitted with an 80- to 
200mm zoom ami 2X teleconverter is 
ideal. Telescopes w on't work well. 

To create Lhe picture seen here, 
you'll have to run the film through the 
camera twice. The first set of expo- 
sures is for the Moon, the second fur 
the landscape. Here is the procedure. 

Open the camera back, fire the 
shutter, then load the film. Use a pen 
to mark the film sprocket hole that is 
positioned over the film advance 
sprocket. Close the back and run off a 
few frames. With the zoom set to 
maximum and the aperture at fill, 
take a seines of Moon exposures from 
a /a second to second. Be sure to 
keep the Moon in the upper half of the 
frame. Repeat the exposure series 
until the film runs out. 

Rewind lhe film— but leave some 
leader out of the cassette. Reload, 
aligning the marked hole with the 
sprocket, and advance the film to the 
frame that begins your Moon shots. 

You can shoot your night scape in 
another location or at another time. 
Set Lhe aperture at 05,6 aiid Lhe focal 
length of the lens anywhere you want 
—just remember where Lhe Moon is 
positioned in the frame. Vary your 
time exposure with each shot* begin - 
ningat Vt- second and working down to 
ft seconds. If your camera lucks a shut- 
ter speed dial, vary the film- speed 
setting. Begin at I BO 2CXI and move to 
100, 50, 25 and even 12 or 6. 

You cai] shoot the Moon with an au- 
lofocus point-anebshoot; camera,, but 
you'll have tu trick Lhe camera first. 

Although the Moon reflects light 
brightly, autocompacts will meter fur 
the preponderantly dark sky and set 
exposure accordingly, overexposing 
the Muon. To trick Lhe camera, use 
ISO 25 slide film, but before you bad 
it H cover the cassette’s OX Coding Ctbe 
aeries of silver and black hexes) with 
tape. This will force the camera to ex- 
pose for ISO 100 film, underexposing 
the [BO 25 slides, sufficiently Lo pre- 
vent washing uuL the Muon. 

Because compact cameras have 
short lenses, the Moan won't appear 
large or detailed in your pictures. Set 
the lens for the greatest focal Length 
possible, and try to use a tele-adapter 
lens. Capture the Moan when it’s low 
in the sky— and visibly larger. Since 
the Moon will be small in the frame* 
tell your lab there are Moon shots on 
the mil To fill the frame, try the dou- 
ble-exposure nighlseape technique 
described above. w 






Inner 

Visions 

Infrared photography lets you 
see things through different eyes. 

BY ARMAND ENSAN1AN 



T HERE is more in light than 
meets the eye, Visible tight is 
only a small part uf Lhe giant 
radio dial of energy that can 
expose film. The panchromatic color 
and h&w we normally use are only 
sensitive in the lightwaves we can 
see. But beyond this spectrum lies the 
form of electromagnetic radiation 
know n as infrared. 

Specialized infrared films allow its 
to picture the world through an en- 
tirely new set of eyes. Infrared light 
(IK) behaves very differently than its 
visible neighbor. Objects that nor- 
mally reflect light might be totally 
non reflective to IR, whereas other 



subjects indistinguishable to pan- 
chromatic films pop right out of an I R 
photo. 1 R pictures of paintings or doc- 
uments often reveal clever cove nips 
and forgeries undetectable to the na- 
ked eye. You can have a lot uf creative 
fun with [R films — even with a simple 
point-and&hoot camera. 

f R films are available as b& w prints 
or color transparencies for about 
twice the price of conventional films, 
Eastman Kodak provides b&w' High 
Speed Infrared Film 24H1 as well as 
color Ektaehrome 1 R Film 223tk Both 
can be ordered from Kodak dealers in 
&jmm and must be kept in the freezer 
compartment of a refrigerator until 



used. Allow film canisters to reach 
room temperature before opening, 
and for best results load your camera 
in total darkness. Store exposed IR 
film in the freezer if you’re not going 
to develop it right away, 

IR h&w is ideal for dramatic shots 
of clouds and sky, and for cutting 
through haze. Pollutants that reflect 
IR are easily detected. Leafy plants 
also reflect lots of infrared under the 
right light. This renders plants as 
white with b&w film, and as varying 
shades of ml and magenta when color 
1 11 film j s used with a red or orange fil- 
ter. Camouflage detection with color 
IR film was once very popular, since 
many paints ami fabrics reflect I R dif- 
ferently than visible light. It is still 
very popular with creative photogra- 
phers because of its false color effects. 
Color variations within the subject r 
impossible to get w ith filters alone, 
are possible with Ektachrome IR 
film. It all depends on the color of the 
filter you use in front of the lens. For 
tme I R photography (shown here in 
lhe aerial photo) a medium-red filter 
is used lo block violet, blue and red 
lightwaves — to which the film is also 
sensitive. For more offbeat photos, 
experiment with a variety of filters 
— or non-e at all. 

If you have ever wondered what 
LhaE little red dot near your focusing 
,wale is for. it r s for IR photography. 
Without correction, lung IR waves 
would focus behind Lhe film. When 
Using IR films, simply focUt= normal- 
ly, note the subject distance on your 
focusing scale, then move the dis- 
tance measurement over Us the? red 
[tot, Autoforus SLR cameras W r ill re- 
quire manual focusing if available. 
Try Lo shoot at the smaller aperture 
openings ( I/S h f/ 1 1 or f/ 1 6) for best re- 
sults — especiall y if you can’t correct 
for focus. Compact, antofocug point- 
and-shoot cameras with lenses 
shorter than 40mm should work fine 
without focus compendium 
Exposure bracketing is a must 
with I R since most light meters are 
not very sensitive to it. Use the sup- 
plied film data sheet as a guide to 
set film speed. ISO 50 is a good start- 
ing point for both b&w and color IR 
films exposed through a ml filler. If 
you just want to have some fun with 
colors, shout IR with an auto-every- 
Lhing compact,, with or without ni- 
ters. The camera wilt lead the film as 
1^0 100, producing acceptable re- 
sults. Try placing different-colored 
filters or gels in front of the lens and 
electric eye for unpredictable effects. 

A popular expectation is that I R 
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Films am illuslniLLuliffci'enccs in lem- 
pefature. It is true that heat radiation 
is part of the IK spectrum, but Ilt 
films are marie Lu work with the 
shorter 1 J£ wuvdength.s ttml not the 
longer I j eat vv lives. A hut iron tlueis 
emit emmgh tshiurt Ilt waves to be 
Used :ts a light soui ee in Lutul dark- 
ness. bill it will mguire very long ex- 
posure . 

Uni appliances itngiiws, cast mgs ( 
ii he l ether object* between fit Kf 1 V and 

1 U[H i [■ emit lota of 1 H and am lx; shot 
in total darkness. No filter in required 
here, hut u tripod and lurking cable 
re lease are helpful* 

It will take some experimenting 
and a roll of film to zero in on the expo- 
sure. Start with lb seconds at DH anti 
tloliblo tJie exjHjsurc 1 successively for 
HI frames, making the Iasi exposure a 
whopping Hi itiinuies long, At such 
high tern peri it tires. use a telephoto 
lells Lo put dixtiUiee between the heat 
source and the camera — and yourself. 

As with visible light photography, 
IK films need enough light reflecting 
off a subject to produce an image. At 
night there's no l enough lit light 
available lo shunt in total darkness. 
You'll need an artificial light source, 
such ns a Hash or llood light. Fillers 
are not necessary the dark, 

Tnobtiaisive dark red lamps placed 
in a room emit plenty of I ft light. And 
electronic flash units are rich in IK. 
All you need tu do is cover the Hash 
head with enough red gel, plastic or 
acetate to block most of the visible 
light. A hit of a red glow should he all 
that remains. Antoine us pnjnt-arnb 
shout cameras, with flash head cov- 
ered as above, sire Wi ll-suited for 
close -range picture tuki ng in Lhe 
dark. w film works best with living 

subjects, color with hot items. 

Infrared photography requires lit- 
tle, if any, additional equipment to 
stan exploring. In fad, h&w 1 R pho- 
tography i^ as easy to get into as or- 
dering the film. Conventional b&w 
processing at home or at any lab will 
produce good results. IK images du 
tend to be a bit grainy due to their 
thicker emulsions. Be sure to tell the 
lab that il is IR to mininri&L 1 their hum 
dli ng i he rassc 1 Lein iigb t . 

Color IR film has one draw back. It 
is not readily processed because iL l*e- 
quires the old ,tb-l chemistry. If you 
can't get Iv 4 processing in your area. 
American Photogruup (dll Dwight 
St.. Springfield* MA UllUl) will han- 
dle color III films sen! by mail. Send 
the film in a lead-foil pouch and by 
overnight mail to minimize risks from 
lijrh t oi" heat damage. fw 
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Developing 

Strategies 



Be aware of the 

services — and servtce—y our photo 
processor can provi de . 



BY GEORGE SCHAUB 



N EXT TIME you drop off a 
roll of film at your local pho- 
to shop, ask ahout the type 
uf services you can obtain. 
Photography is ho interchangeable 
medium. Once you have a negative, 
slide or print, you can get it made into 
any other foimat — or size. 

For exam] de, a color negative will 
get you a color print (from wallet to 
pouter size). But you can also convert 
it into a color slide, or even a black- 
and-white print, Color slides can get 
you color prints, color negatives, w 
prints or enlarged rater slides. If you 
only have a print (such as one you 
found in an old family alhum), you can 
get a new print from the old one. 

Not every lab performs every ser- 
vice. Most rely nn a network of other 
photo finishing sites to provide ser- 
vices they don't. Although it's useful 
to know what services your photo out- 
let can deliver, it's more important to 

■0? 



be aware of the level of service your 
lab should deliver for conventional 
developing and printing. 

Generally, we accept whatever the 
lab gives us. If colors are off, or the 
prim is Khi dark, we allow' the lab to 
blame our technique or equipment. 

In fact, when it comes to color anti 
h&w prints about the only thing s lab 
can't fix is a poorly focused picture. 
But if faces come out green, if prints 
are cast in a warmish light because 
daylight color film was shot indoors, 
orif flash allots are washed out , a li Hie 
extra effort on the part of the lab can 
make the final picture turn out right. 

If you're like most people, Lhe roll 
you send in for processing contains a 
variety of subjects photographed un- 
der diverse lighting conditions. 
Though modern printing machinery 
accommodates for these changes and 
corrects printing accordingly, many 
labs still have equipment that is 



geared mainly to normal negatives — 
ones exposed in daylight with an over- 
all balance of colors and tones. These 
printing machines also have channels 
— specific filter packs balanced for the 
more popular brands of color films. 
When your images don't match these 
preprogrammed conditions, the oper- 
ator still has the option to input more 
or leas exposure or to shift the color 
balance to normalize what Labs call 
oddball negatives. If the lab doesn’t 
take the time to do Lhis, you might get 
less than opt imal prints. 

For example, let's say you’ve taken 
a picture of your child sitting on a red 
rug. When the automatic printing ma- 
chine views the negative, it sees a 
large field of red and tries to balance it 
out in the print. The result is untrue 
colors on the rug, and a child with a 
purple face. This is known as subject 
failure, and it can be corrected. 

Pictures made with flash can also 
present a problem. If the flash is too 
close to the subject or too powerful , 
the face often prints in a highly over- 
exposed fashion as in the example 
shown here. All the operator has to do 
is print one button darker to get a 
well-exposed face. This will sacrifice 
the darker tones in the print (notice 
Lhe carpet), but at least your principal 
subject will turn out right, as shown 
in our second example. 

So much for printing. What about 
quality control when your exposed 
film is developed into negatives or 
slides? 

For the most part, today's color 
negative processing is standardized 
and mechanized and should yield good 
results — barring glitches in the pro- 
cessing machinery . If your negatives 
appear off-color, or if you see streaks 
and scratches spaced randomly 
throughout the roll, chances are 
you're looking at a lab-related prob- 
lem. Unfortunately, poorly devel- 
oped film (color, b&w, even slides) 
can only be salvaged, not made right. 
You’re lucky if you get an image at all. 

Of course, if you've used outdated 
film, left lhe roll in your car’s over- 
heated interior, or if the inside of your 
camera is filled with beach sand or 
other grit, you should be honest 
enough to accept the blame. But when 
film develops properly but prints 
poorly, insist on corrected prints. 

Insist Firmly. Lahs hate to remake 
prints. Once you let the lab operators 
know chat you know they can do a bet- 
ter job, they might pay more atten- 
tion the firct time around. PM 



My mni 0 0T MACE SCHAUB 
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Modern processing | right) 
laivaged much of the orlg \nnl **** 
quality of this poorly sldrcd 
3^-year-old print and 111 negative. 



Fading 

Memories 



Careful storage and display can keep your 
precious images from disappearing. 

BY STEPHEN A. BOOTH, Photography Editor 



I T'S SAD OUT TRUE: The pho- 
tographs to which we entrust our 
memories are neither immortal 
nor immu table. They can devel- 
op partial amnesia, where a color 
fades or changes p or chronic loss of 
memory, where the entire image van- 
ishes progressively. This is especially 
true of prints that are left out for dis- 
play, particularly color prints. But 
stored prints, even negatives and 
slides, are not immune to the ravages 
of time and the environment, 

You can slow nature's aging pro* 
cess and extend the life of your phot os 
by thoughtful display and storage. 
And although you cannot reverse 
damage already done, there are photo 
processing techniques that can sal- 
vage what’s left of a disappearing 
image, and perhaps restore some 
semblance of the original. 

As good as they are, the dyes used 
in color films do facie, and the papers 



and gels used for prints, negatives 
and transparencies do deteriorate. 
Fading comes in two forms. Balanced 
fading is a matter of color quantity. 
The cyan, magenta and yellow dyes 
that make up the image diminish 
equally in relation to oneanother. The 
colors are no longer as rich as before, 
but they're still recognizable as cor- 
rect. U nbalanced fading is a matter of 
color quality^ and objectionable to 
most people. If one color has deterio- 
rated out of proportion to the others, 
the tonal balances wili be altered and 
appear unnatural. For example, nor- 
ma] flesh tones might turn boiled-ham 
pm k or sickly yellow-green. 

Light, heat, humidity, air pollu- 
tants and certain chemicals are harm- 
ful to color photon. Store developed 
images in a dark, cool, dry and prefer- 
ably airtight environment, 

The ultraviolet radiation in sun- 
light and fluorescent bulb* will bleach 



colors (incandescent light is less dam- 
aging)* If a photo is permanently 
displayed, it should be framed and lo- 
cated away from direct lighting. Glass 
will filter some ultraviolet, but plas- 
tics sold for this purpose are better. 

Heat and humidity, together or 
separately and especially in combina- 
tion with chemical fumes, will acceler- 
ate the deterioration of a photo. This 
can happen even in dark storage. 
Moreover, humidity can breed dam- 
aging mold. This means attics, base- 
ments and garages are not the idea! 
reitositories for your photos. 

If you have to compromise, a warm 
and dry location is better than a damp 
one — even if it's cool. Airborne pollu- 
tants are difficult to avoid — and 
they 11 damage othenrae-sUble black- 
and-white photos. Besides automo- 
bile and industrial emissions, harmful 
fumes emanate from gas stoves, 
paints and solvents, mildew inhibi- 
tors and insecticides, even unfinished 
and unaged woods, newly finished 
woods, and glued -wood products. 

This brings us to storage materials. 
Some contain harmful substances. 
Avoid cardboard, high-sulfur paper 
[used in inexpensive black-paper al- 
bums), brown paper bags, and any 
plastic made from polyvinyl chloride 
or polystyrene. Don't let ink or glues 
anywhere near your photos. Film 
manufacturers recommend display 
and storage products made from acid- 
free papers, polyethylene, polyester, 
cellulose acetate, acrylic plastics, 
glass, aluminum, stainless steel or 
enameled materials. Be wary of any- 
thing not billed as photo-safe. 

There’s hope for that faded portrait 
you might find in an old family album. 
If the negative's in good shape, rou- 
tine reprinting should yield a sharp 
hew print. But if the neg has deterio- 
rated, you’ll need customized service. 
If the neg isn't totally spoiled, the lab 
can reconstitute key elements such as 
the flesh tones in a portrait. 

This kind of custom processing was 
used for the photograph shown here, 
and it's expensive— &i0 to $40. Mak- 
ing a new r print from an old print runs 
$10 to S20 more, but it won't be as 
sharp as one made from a negative. 
Moreover, you can't restore color or 
detail that r & no longer on the original, 
unless you commit to costly retouch- 
ing and painting by hand. If you want 
to spare your posterity from this ex- 
pense, store your photos well and 
make duplicates for cold storage while 
the negative or slide is young. JW 
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Sabre Saw Secrets 



to another wirier strip {about 6 in. orti 
in. wide). Then, guide the saw along 
the edge of the narrow, top strip tu 
trim the bottom strip to the proper 
width. Tu use the guide, simply align 

its edge with the line nl 1 rut, clamp it in 
place, as shown, ami make the cut. 

A sabre saw is also quite handy for 
making lap joints-. For edge- lap 
joints, make a simple U-shii])eil jignut 
of plywood P as shown. The inside di- 
mensions of the jig depend on the 
width oft he saw's base and t he size of 
the notch you need to cut. The jig con - 
trills the saw to form the width and 
depth of the nuti'li. Then, make sever- 
al freehand cuts in the middle of the 
notch. Use a chisel to break out the 
wsute in the notch, as shown. 

End half-lap joints are made by at- 
taching a ply wood plate to the saw's 
base. This shortens the blade's stroke 
length ami determines the depth of 



cut which should equal otic - half the 
tli it? k ness of the s l oc k . N m i I or c lamp a 
boaixl to the workpiece, as shown, to 
guide the first saw cut and establish 
the shoulder of the joint. Thun, make 
several freehand cuts through the 
Waste area. Use a chisel tu break out 
the waste and trim the joint smooth. 

To unsure accurate guided cuts, use 
a seL-tonlh blade, not a Laper-ground 
blade. Alsu, check that the naw 's 
blade holder and ram shaft have no 
side play, 

Shopbuiit saw table 

Convert your sabre saw in u station- 
ary power tool by building the saw ta- 
ble according to the plans provided. 
The table features a 17 >■ Iti-in.-wdde 
work surface , miter gauge, saw fence 
and circle-cutting jig. The saw is 
mounted to the underside of the table. 
The saw blade protrudes from the ta- 



ble's surface and allows you to guide 
the workpiece w ith two hands. 

Note that the bin -thick tabletop is 
formed by two layers of Ms-in, ply- 
wexjd. The top layer is made of three 
pieces of plywood. This is necessary 
to frjiTu the dovetail -shaped pivot-bar 
groove. The pivot bar houses a 
long pivot [mint l hat is cut from a fin- 
is hing nail and ground to a sharp 
point, Bore eight -(Eundeep holes in 
the pivot bar to house the pivot point. 
In wrier to cut perfect ciixdes, the piv- 
ot point must align exactly with the 
front edge of the blade's teeth. 

The pivot bar slides in the groove 
and is held in place by a wood handle, 
called a pivot-bar lock cam, that's sit- 
uated under the bar. Note that the 
look cam is bolted off-center to create 
a cam-action lever. Therefore, when 
you turn the handle it wedges against 
the bar and hol ds it securely, W I 




Break out the waste with a chisel. Hie two 
parts lode together and form a dean, Invisi- 
ble joint, 33 shown to the light foreground. 




Cut end half- lap faints with a short blade. 
U/ood plate under uw i base controls depth 
of cut. Strip nailed to work guides flirt cut. 




tiling a chisel. break due the waste and 
ICfape the joint smooth. Assembled half-lap, 
shown at right, forms a dean, strong jo tnt. 




Metalcutting blades are similar to hacksaw 
blade*, small teeth ranging from about M 
t pi to 32 tp). Cut metali at slow speeds. 



A straight wood strip, lack-nalied In place, 
ensures straight cuts, Note That strip extends 
beyond board Ed align saw at si art of cut . 




To obtain clean, chatter-free cuts \n sheet - 
metal, plate It between pieces of cardboard 
or *Mn. plywood. Support work on 2x4s. 



Customized-cutting guide requires no meas- 
uring. Simply place edge of guide on the line 
of cut. Saw blade will tut along guide edge. 




A lungsten-czirbPde-grrE blade will Cut ceram- 
ic tile, slate and other very hard, abrasive 
materials. Apply slow, steady pressure. 



Form edge half- lap Joints with this U -shaped 
jig. The Jig guides the saw for the two outside 
cuts. Interior kerfs are made freehand. 
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DODGE POWER RAM 1004X4 



IF YOU'RE LOOKING FOR THE BEST FULL-SIZED 4X4 VALUE; 
WITH NEW V-B EFI, A 17%H.P. BOOST AND BIG IS " WHEELS TO GET 
YOU WHERE THEY'RE BITING. STANDARDS LIKE TINTED GLASS 
AND WIDE BODY SIDE MOLDINGS THATLL COST YOU EXTRA AT 
FORD OR CHEVY, PLUS OUR 7/70 PROTECTION PLAN" ALL FOR 
$1,200 LESS THAN A COMPARABLE FORD F-1S0 ; REEL IN THIS 



BEAUTY... ITS GOTTA BE A DODGE POWER RAM 100. 
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THE BETTER HOME 

How To Replace A 

WATER HEATER 

BY MERLE HENKENJUS, PM Illustrations by George Retseck 



L IKE all things mechanical, wa- 
ter heaters do break down. 
And, when it’s time to have 
yours replaced, you can expect the in- 
stallation charge to equal, or exceed 
the cost of the heater itself. The good 
news is you can remove your old heat- 
er and install the new one yourself. 
Garden-variety water heaters with 
5-year warranties can cost as little as 
$125, A permit to do the job and an in- 
spection may be required in ytiUr 
area, but don't let that intimidate you. 
Just keep in mind the $120 to $160 
you'll he Having by doing it yourself. 



place a heater 

ring. a water heater 
e placed until its tank be- 

An 



When to ret 

Strictly spent 
need not be rej 
gins to leak. An inoperative heater 
with a sound lank can be repaired. 
However, if your unit is several years 
past iLs warranty, it's probably un- 
wise to invest more than $50 in re- 
pairs. There’s no way of knowing how 
long the tank will last and you p d prob- 
ably be better off replacing the entire 
unit. Remember, if the manufacturer 
i ““■= faith in the heater after five 
there's probably a good reason 
to no so yoursclf. 



Regardless of the age of your heat- 
er, if the tank develops u leak, replace 
it soon to avoid major water damage - 

Chooslng the right heater 

As you shop for a now w r ater heater, 
you’ll find a confusing array of brand 
names, efficiency ratings and warran- 
ties. There are many more brand 
names im the market than water heat- 
er manufacturers. This means that 
more than one brand name is being 
manufactured by the same company. 
If you're looking for a standard heater 
with a b-year warranty in the $125 to 
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I Alter turning ofr gai valve, loosen the 
union below the valve and dhauemblr the 
piping that connects to control valve. 



SI 75 price range, then you'd probably 
do beet to ignore Lhe brand and simply 
shop for the beat price. 

The real differences occur when 
shopping For extended-life and high- 
efficiency heaters. Extended-life 
heaters may feature dual anode rods. 
These arc magnesium rods that re- 
tard tank corrosion by acting as elec- 
trolytic sacrifices, Instead of your 
tank corroding, the anode rods cor- 




7 After soldering Icngch of copper pipe 
Into adapter and threading into tank, use 
sweat coupling to join to existing pipe. 



108 




X Attach a garden hme to the- drain valve. 
Open the TAP valve or the hoc -water taps 
In ytKir home and drain (he la nk. 



rode. While all heaters have at least 
one anode rod, having two can greatly 
increase the time before tank corro- 
sion creates a serious problem. Ex- 
tended-life units may also feature fill 
tubes designed to keep sediment from 
collecting on the tank bottom and, if 
your choice is electric, they may have 
heavier heating elements. 

Other extended-life water heaters 
with IChy ear warranties are virtually 
the same as ordinary units warranted 
for five years. In this case # you r ro si m- 
ply betting with the manufacturer 
that the heater will actually last 10 
years. It's at least a $70 wager that 
may or may not pay off. 

High -efficiency heat era have foam 
insulation instead of fiberglass. The 
extra R-factor involved is particular- 
ly valuable if you use your hot water 
only a few hours a day as do most work- 
ing couples. They may also have two 
anode rods, an antisediment fill tube, 
and a modified burner assembly, 

Base your decision on as much tech- 
nical information as you can get and 
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• Capper pi pea can alja be reconnected 
with a bran union. Solder die bottom half 
to the stub before threading into heater. 




9 Disconnect Iron water pipes toy loosen- 
ing unions with pipe wrench. Stubborn 
unions may require healing with torch. 



pay dose attention to the estimated 
energy cost printed on the sticker on 
the h eater. You can expect to spend 
over$J00 for the best of these models. 

Removing the old heater 

If you have an electric heater, shutoff 
its circuit breaker or remove its fuse 
at the main panel. Remove the cover 

E late near the conduit entrance on the 
eater cabinet. Remove the wire nuts 
and disconnect the wires and ground 
connection. Undo the box connector 
that secures the conduit to the cabinet 
and puli out the wires. 

If you have a gas heater, shut the 
gas valve by turning it to its cross-line 
position . Most codes require this 
valve to be within 13 ft, of the heater's 
control valve. Loosen the union below 
the valve and disassemble the piping 
that connects to the heater (Fig. 1 ). 

With the energy supply disconnect- 
ed, shut off the water inlet valve and 
attach a garden hose to the heater's 
drain valve (Fig. 2). Then open the 
T&P [temperature and pressure) 




9 A c logged TAP valve rneartj (hat Che one 
ymi instaJI mould be checked periodically 
by lifting the manual releaj e lever. 
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% Copper pipes can simply be cut with a 
hatkuw. Leave pipe stubs in pFace for use 
as handies when carrying the tank away. 



valve at. the top of the heater and 
drain the water into the nearest floor 
drain. If yours is an older model with 
noT&P valve t open the hot- water 
faucets In your home. 

If your Keater is not electric* then 
the next step is to disconnect the ex- 
haust Hue. In most cases, the flue will 
be fastened to the flue hat with sheet- 
metal screws. Simply remove the 
screws and lift off the flue piping. 

Removing the water pipes 

If your heater is supplied by iron 
pipes or you have copper pipes that 
are connected by unions, loosen the 
unions to disconnect the pipes (Fig, 
3). You can also simply cut copper 
pipes with a hacksaw or wheeled pipe 
cutter (Fig. 4). Leave the pipe stubs 
connected to the heater to use as han- 
dles when carrying the old heater out 
of the house. 

After the water heater is completely 
disconnected from its energy source,, 
piping and flue, grasp Lhe pipe stubs 
and rock it side-to-side to move it. 




1 0 Before lighting pilot on gas heaters, 
loosen bottom up to remove trapped air, 
tlw^ allow g« In the room to dissipate. 




V If the new tank Is Installed on a sloping 
floor, level the heater by shimming under 
the l egs with wood ih I rt-gJei, 

Connecting the new heater 

If the floor is level, simply slide the 
new heater under the water pipes and 
align it properly. If it's to be posi- 
tioned near a floor drain, as many are, 
then you 'll need to shim one aide of the 
heater to compensate for the sloping 
floor. Use short pieces of cedar shin- 
gles or strap iron to shim the legs so 
the unit is plumb and secure (Fig. 5). 

When connecting the water inlet 
and outlet pipes, it's generally okay to 
duplicate the type and configuration 
of fittings that existed on your old 
heater. If, however, you live in an 
area that has prolonged high humidity 
or your water has a high concentra- 
tion of dissolved mineral salts, and 
your pipes are copper, it's advisable 
to connect the heater with dielectric 
unions. Because the fittings on the 
heater are iron, a direct copper-to- 
irun connection under these condi- 
tions can significantly increase the 
rate that the iron corrod es , 

A dielectric union consists of a 
threaded iron half, a brass half and a 




f 1 Gas valves often leak after being oper- 
ated, After gas Is turned on. tighten stem 
nut on lhe back of the vatvea half turn. 




4 This dielectric union use* a rubber wash- 
er and a plastic Insert to keep lhe brass up- 
per half from contacting Che Iron half . 



threaded iron collar {Fig. fi). Separot- 
ing Lhe two halves is a rubber washer. 
A plastic insert separates the iron col- 
lar from the brass. With this union 
you can join copper to iron wit hout 
any direct contact between the met- 
als. If you're unsure as to whether 
this union k necessary In your local- 
ity, check with your local building 
code authorities or a plumber. 

If no dielectric unions are required, 
then the connection is simple. Mea- 
sure between the existing pipes and 
the heater fittings and cut two pieces 
uf copper pipe to length taking into ac- 
count Lhe shoulder depth of the adapt- 
ers. Then* flux an end of each pipe 
stub and insert them in the adapters. 
Solder l hem on a fireproof surface. 
Never solder an adapter after thread- 
ing it into the cold-water inlet a* you 
may melt the plastic fill tube. 

When the adapters have cooled, 
wrap three layers of Teflon tape 
clockwise around the threads of the 
male adapters. Thread them into the 
healer fittings and tighten. Then, 




1 2 If you end up with two female ends On 
flue pipe, crimp one end with a crimping 
tool or with needle-nos* prior*. 
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T1 if necEtury, hie a vtnt Increaier to 
connect tfiE heaters 3-irt. Hue hat to a 4-In. 
vent. Secure joints 

clean and flux the remaining pipe ends 
and join them with cupper sweat 
couplings (Fig, 7). If you can't raise 
the existing pipes high enough to elide 
the couplings in place, use slip cou- 
plings which have no center stops. 
Slide the slip couplings over the pipe 
stubs before threading the adapters 
in place. As an alternative, you can 
use brass unions in place of the sweat 
couplings (Fig, 8), 

If yours is an older home with gal- 
vanized iron pipes, simply thread an 
appropriately eized galvanised nipple 
into each fitting and join the nipples to 
the existing pipes with galvanized 
unions. Apply pipe compound to the 
threads of each connection. Avoid any 
temptation to use black iron nipples or 
fittings as they'll ruat in short order. 

installing m TAP valve 

Today, every heater must be 
equipped with an approved tempera- 
ture and pressure relief valve. Should 
the control mechanism on a heater 
stick in the On position, this valve will 
bleed off the excess steam pressure. 
Check the T&P valve on your old unit 
for sediment buildup, if it's clogged, 
then makes point of checking your 
new valve periodically to ensure safe 
operation (Fig, 9), 

The critical thing to look for when 




HA wooden match held In a long pa I r of 
pfF* n El b«t for Plghtl n-g the pilot. Pf«i pi- 
lot button and slide match Into heater. 




1ft On electric units, secure conduit with 
an approved box connector. Connect wfro 
with wire nuts and Moure ground. 



buying a T&P valve is its psi rating. 
Check the rating on your new heater 
first, and buy an appropriate valve. 

To install the valve, simply coat the 
threads with pipe compound and 
thread the valve into the heater open* 
ing. You may find the heater opening 
on the side or the top. Most codes re- 
quire that you install a drain pipe that 
extends from the valve to within 3 in. 
of the floor. 

Connecting the gal 

Make sure you use only black iron 
pipe for the gas line. Compounds in 
the gas can cause the zinc coating on 
galvanized pipe to flake away and en- 
ter the control valve. In many cases 
you'll be able to use the nipple/fitting 
arrangement from the old heater. If 
not, thread an appropriately sized 
nipple into the control valve and 
thread a ! 4-in. tee to it. Thread a sec- 
ond nipple into the top of the tee and 
attach the bottom half of the union. 
Then, thread a short nipple into the 
bottom of the tee and install an iron 
cap on the open end. Finally, tighten 
the union. Typically, pipe compound 
is used on all gas joints. However, 
Teflon tape does the job and ensures 
that no compound particles work their 
way into the control valve. 

Turn the gas on and check for leaks 
by brushing a solution of warm water 
and liquid dish detergent on all the 
joints. If bubbles appear, turn off the 
gas, take the piping apart, and start 
over, When all the joints are tight and 
the gas is on, slightly loosen the capon 
the nipple below the tee to bleed air 
out of the line. Then retighten (Fig. 
10). Because gas valves can leak after 
they’ve been used, tighten the stem 
nut on the back of the valve a half tu m 
(Fig. 11). 



Next, install the flue pipe. Most 
new heaters have 3-in.-dia. flue hats, 
but many codes require 4-in,-dia. 
pipes. If so, install a step-up adapter 
on the flue hat to accommodate the 
larger pipe. Join all connections with 
sheetmetal screws (Fig. 13), 

If your old flue pipe is sound, you 
can simply reinstall it. New pipe usu- 
ally comes with its snap seam apart. 
Simply cut it to length with tin snips. 
Use a hacksaw to cut pipe wills a 
closed seam. If you end up with two 
female ends, form a male end with a 
flue pipe crimping tool or needle-nose 
pliers (Fig. 12). 

Connecting the electricity 

Chances are, the existing electrical 
wires can be reconnected just as you 
found them in the old heater. Your old 
wiring will need to be replaced, how- 
ever, if it doesn't meet your local elec- 
trical code. The wires leading from 
the ceiling or wall must be encased in 
flexible or rigid conduit and fastened 
to the heater with an approved box 
connector. You may find that a sepa- 
rate disconnect box may be required 
in your area. 

Fish the wires into the cabinet and 
secure the cable with the box connec- 
tor. Join the black wire to the black 
lead and the white wire to the white 
lead with approved wire nuts. Then 
screw the ground w'ire to the green 
terminal in the cabinet (Fig, 15). Fi- 
nally, make sure that the heater ther- 
mostat is covered with insulation and 
replace the cover plate . 

Before turning the power on, fill 
the tank and bleed all air through the 
hot and cold faucets in your home. 
Never energize a dry heating element 
in an electric tank, It will burn Up in a 
matter of seconds. M 
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How To Replace A 

STARTER PULL-ROPE 

BY MORT SCHULTZ, Contributing Editor PM Illustrations by George Retseck 




T To reach the it arte r mechanism on flriggi A Stratton engine*. First remove the throttle 
cable clip or the housing. Then, ground the sparkplug and remove the housing. 



ET’S FACE IT. Without that 
pull-rope wound and waiting:, 
even the beat maintained small 
engine becomes a useless lawn orna- 
ment. And don't think that electric- 
start engines are immune. If this 
system fails, you must rely on the 
pull-rope to get the j oh done. 

AJ1 ropes wear-out eventually. The 
wise homeowner will keep an eye on 
the Condition of the pull-rope so it can 

be replaced before it breaks. The fol- 
lowing rope replacement procedures 
cover most of the pull-rope starters 
found on Briggs & Stratton and Te- 
cumseh engines. 

Varying engines and applications 
require different length ropes, so, 
make sure you get an exact replace- 
ment. To protect against unraveling, 
burn both ends of the new rope and 
use a cloth Lo wipe them smooth while 
they’re still hot. 



Briggs & Stratton starters 

First, disconnect the spark plug cable 
from the plug. Use a jumper cable 
with alligator clips on each end to 
ground the cable to a metal part of the 
engine. This is a precaution against 
accidental starting. 

Next, unscrew the securing clip 
that holds the throttle cable to the 
housing. Remove the housing bolls 
and take off the housing (Fig. l j. On 

the underside of the housing you’ll 
find the starter assembly. 

Cut the rope near the handle, pry 
out the metal rope retaining pin and 
remove the old rope (Fig. 5Jh Full the 
remaining rope out of the starter as 
far as it will go. Then, while holding 
the pulley in place with your thumb, 
pry the knotted end out of the pulley 
and cut off the knot (Fig. 3). Remove 
the rope and slowly allow the pulley to 
return to its unwound position. 




2 Cut the pull -rope near the hapdlt, pry 
out the metal retaining pin that secure* the 
rope. Untie and throw away the rope end . 

Tie a knot in one end of the new 
rope. Turn the pulley counterclock- 
wise as far as it will go, back it off two 
turns and thread the unknotted end 
through the hole in the pulley while 
holding the pulley in place with your 
thumb (Fig, J). Then, pull the rope 
through the hole in the housing. 
Stretch the rope tight to engage the 
knotted end and slowly allow the pul- 
ley to rewind the rope (Fig. 5). 
Thread the other end of the rope 
through the handle and Lie it to the 
rope retaining pin. 

Tecumseh pull -starters 

Many Tecumseh engines feature a 
starter that ’a similar to the type found 
on Briggs & Stratton engines. You 
can use the above procedure as a 
guide for replacing the rope on these 
models. 

Other Tecumseh engines make use 
of side-mounted vertical-pull start- 
ers. The following describes the pro- 
cedure for the moist common side- 
mounted starters manufactured over 
the past eight Lo 10 years. 

Ground the sparkplug cable as de- 
scribed for the ES&S engines. Then, 
remove the gas tank by prying back 
the retaining dips and sliding the tank 
upward. Unbolt the air filter and re- 
move the housing (Fig. G). 

You'll see the starter assembly 
mounted in a bracket that's secured to 
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1 After stretching the rope cue from start- 
er, haJd spring In place, pry out [he end and 
cut off the knot. Remove the old rope. 



the engine side (Fig, 7), Check the 
bracket for a notch in the center of t he 
upper edge. This notch facilitates re- 
moving the old rope without disas- 
sembling the starter, [f your unit 
lacks this feature , sim pl y shape an aph- 




ft to remove the housing on Tetumseh en- 
gine!. first imbort me air faker and slide off 
ti%e gas lank. Then remove housing bolts. 




ft Turn pulley until staple appears In notch 
on mounting bracket. Remove staple with 
narrow- tip screwdriver or awl. 






7 Lift the housing off the engine puN eir! 
rape and set housing aside. The starter as- 
sembly It mounted on the engine side 



♦ After removing old rope from the hair- 
die., thread new rope through, knot the 
end and puli t Ighl to seat rope In handle. 



I Thread the rope through the housing 
amf stretch it tight. Then, iiowly a How the 
pulley to wind up and resecure the handle- 

in position and use a narrow-blade 
screwdriver to pry the staple out 
(Fig. 8}. Then, pul] out the remaining 
rope. Hold on to the pulley when un- 
winding the rope. When it f s free, 
wedge a large screwdriver between 
the bracket and pulley to hold the pul- 
ley in place with the spring tensioned. 

Remove the rope from the handle 
by prying out the staple in the handle 
stem. Thread the new rope through 
the handle, tie a knot in the end and 
pull it tight (Fig. 9). 

Feed the other end through the 
housing. Turn the pulley as tight as it 
will go. Then, back it off while looking 
down into the pulley until you see the 
rope hole. It should be about 180° 
from the old staple position. Line this 
hole up with the notch and wedge the 
pulley in place. Thread the rope under 
the wire rope dip P through the hole 
and out the side of the pulley (Fig. 10). 
Tie a knot in the rope end K pull it tight 
into the pulley cavity and let the rope 
wind onto the pulley. 



10 With spring tensioned, pass rope 
through housing, under dip and through 
hole in pulley . Knot end and puk snugly. 



4 After knotting one end of the new rope, 
hold pulley with spring tensioned 1 and 
thread rope through hole In the pulley, 

proximately '/H in. -deep x Vi -in. -wide 
notch by carefully breaking away the 
bracket material with a pair of pliers. 

Next, pull up on the rope until the 
staple that secures it to trie pulley is 
centered in the notch. Hold the pulley 



M 2 
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Homeowners' Clinic 

BY NORMAN BECKER, P.E, 




Vou tdri save on water-heating bill* by taking advantage of wood slave heat. Place 
prewarrning lank Flearstpve and connect jo cofcf water Is wanned before going la heater. 



Water Tempering Tank 

My electric water heater, although 
well insulated, is costly to operate . I 
have h wood stove that, keeps the 
basement at about 70 & R Would locat- 
ing a prewarming tank about 3^ ft. 
aw r ay from the stove and tied to the 
water heater be a good idea? 

JOE MINER 
WHATLEY, MA 

An uninsulated water tempering 
tank that ads as a reservoir for your 
water heater is a goad idea — especial- 
ly if the incommg water is very cold . 
Assuming that the prewarming tank 
has a 40 -gallon capacity, then for ev- 
ery 7* F rise in water temperature 
that you achieve f you r tl save approxi- 
mately WO waits , If the water enter- 
ing the prewa rming tank is 45° F and 
it s heated to 69* F before entering the 
water heater T then you'll save about 
1.5 kilowatts * 

Another advantage of a prewarm- 
ing tank used in conjunction with an 
electric water heater is that it will in- 
crease the overall supply of available 
hot water. A n electric hot - wa ter h eat ■ 
er typically has a low recovery rate in 
comparison lo an oil- or gas-fired 
unit. The recovery rate is the number 
of gallons the unit will reheat in 1 
hour . The recovery rate for electric 
hot-water heaters is about 18 gph 
whereas it* s about 40 gph fora gas^ 
fired unit and about 120 gph for an 
oil-fired unit. A higher recovery rate 
will enable you to have more hot wa- 
ter over a given period of time. 

Of course , there is a tradeoff with 
this system. You 'll probably have to 
throw another log on the fire. 

Ultrasound 
Versus Insects 

For the past two years, we've been 
harassed by carpenter arils that are 
nesting in the joints around our ma- 
sonry chimney. Spraying the area 
w p ith insecticide resulted In a few r dead 
ante, but Lhe destructive action per- 
sists. Do you think that high-frequen- 
cy sound would exterminate them? 

ELSIE LEE 
ANN ARDOR, MI 

Carpenter ants nesting in the roof 
sheathing and rafters aroun d the 
chimney is a fairly common problem. 



These insects thrive on damp „ rotting 
wood, often found around masonry 
chimneys because of faulty flashing 
and. leaky joints. 

I checked with the National Pest 
Control Assn, and was told that there 
are no indications that ultrasonic de- 
vices will work on any insect. 

Although there haven't been any 
studies conducted with ants, tests 
have been made with cockroaches. 
The ultrasonic devices were found to 
have no observable effect. Several 
years ago, the Environmental Protec- 
tion Agency tested a number of de- 
vices and concluded that they are not 
effective against insects. 

Spraying surfaces with insecti- 
cides intended for consumer use will 
not destroy the colony. There are ef- 
fect we insecticides that will do the 
job * but they're only available to pro- 
fessional exterminators. 

1 suggest that you hire a licensed 
exterminator to correct your problem. 
A fter the nest is gone „ repair any 
damaged wood and seal all open 
joints in the area. 

Condo Humidity 

l need advice on how to- deal with a hu- 
midity problem, I dose my condomin- 
ium apartment for a few weeks at a 
time. When I return, I Find a bad case 
of mold and mildew. I'm considering 
getting an electric dehumidifier to 
solve the problem. Is there a better 
solution? 



Whether or not a single dehumidifier 
will be adequate for your pu rpOSC de - 
pends on the configuration of your 
apartment, 

If\ou have a number of rooms, 
youil probably need more than one 
dehumidifier because the partitions 
will interrupt air circu lation between 
lhe rooms. You can substitute a fan 
for one of the dehumidified ififs po- 
sitioned so that air is moved from a 
moisture laden roam to one with a de- 
humidifier 

Dehumidifiers are usually 
equipped with an overflow control 
that shuts the unit off when the reser- 
voir is filled. To make sure that the 
units keep working . run a hose from 
each one to a sink or toilet. 

If your condominium apartment is 
Centrally air condit timed, then a good 
cost-effective solution is to install a 
humidistat in parallel with the air- 
conditioner thermostat ("Homeown- 
ers' Clinic f T page 139, July *87}* 

With this system, whenever the hu- 
midity builds up beyond a preset lim- 
it „ the air conditioner will be activat- 
ed even if the temperature in the 
apartment is not high . 

This will remove excess moisture 
from the air throughout the apart- 
ment. M 

Do you have a hame-maintennnse or repair prob- 
lem? Send it -to Homeowners' dime. Papular Me- 
chanics. 224 IVefl 57th St.. New York. NY 10019. 
Letters cannot be answered mdivi tfualiv, but prob- 
lems of wide interest u \lt be discussed j'n the col- 
umn. Par mare home-repair and maintenance 
help, get PM r s Home Care Guide, $2.45 powtpaid 
Send? ourordertEb to Papular Mechanics, Bar 
1 0 1 4. Hadu i Ctfy SCeIhmi , New York t NT 1 01 G 1 . 



FRED RODRIGUEZ 
McALLENTX 
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To adjust temperature dial use a mercury oven thermometer to measure actual oven tem- 
perature. Then. recalibrate the dial by hiding the shaft while turning the adjihtfng screw. 



Oven Needs 
Adjustment 

[ need some information on how to ad- 
just the oven temperature control dial 
on my Tappan electric range. The ele- 
ment stops heating long before the 
correct temperature is reached. It's 
almost impassible to bake anything, 
KENNETH D. PATRICK 
ROSEVILLE, CA 

To check the oven temperature and 
recalibrate the thermostat p you'll 
first need to hay a quality mercury 
oven thermometer. These are avail- 
able at larger hardware stores or 
your local appliance repair and parts 
store and Cost about $8 to $12. Place 
the thermometer in the center of the 
oven on the second rack. Make sure 
the range dock isn't set an the COOK - 
aND-HOU i feature which will main- 
tain an oven temperature of only 150° 
F. Alsa ¥ check that the minute timer 
is in the Off mode. 

Now, set the selector switch to pre- 
heat and the thermostat knob to 400* 
F r After the oven cycles once and the 
element is off, set the selector switch 
to the RAKE position and allow the 
oven to cycle two more times . After 
three complete cycles, record the low - 
e&t oven temperature by checking the 
thermometer at the end of the Off cy- 
cle. Then, note the highest tempera- 
ture by checking the thermometer at 
the end of an On cycle. 

Compute the average oven tem- 
perature by adding the highest and 
lowest readings and dividing by two. 
The result should be between 390 * 
and 400* F. If it i$n r t> you'd need to re- 
calibrate the thermostat as follows: 
With the oven still set at 400 ° F f re- 
move the thermostat knob . Hold the 
stem with a small adjustable wrench 
to keep it from turning , Use a nar- 
row dip screwdriver to adjust the 
screw in the center of the stem. Turn 
the screw clockwise to increase the 
oven temperature, or counterclock- 
wise to decrease it. One-quarter turn 
results in d change of45 a F. After ad- 
justing a reckeck the average oven 
temperature. It may take several tries 
to get the temperature just right , If 
the thermostat doesn t respond to ad- 
justment or the dt'cn docsw'l cycle f 
you 'll have to replace the thermostat . 



Needs Help 

My 20-year-old central heating and 
air-conditioning unit contains a Hon- 
eywell electronic air cleaner, model 
No, F37A. When l tried to order re- 
placement electronic collector cells 
from my local parts supplier, 1 was 
told that Honeywell no longer sup- 
plied these parts. They recommended 
that 1 have them rebuilt by a local 
technician. 

I believe I can handle the job myself 
but cannot find a source for the .003- 
to . 005-in, high-voltage collector 
wires. Do you know of a company that 
can supply me with w'hat I need? 

JOHN S, EVANS 
WILLIAMSBURG, VA 

A company called Air Cleaning Spe- 
cialists of California may be able to 
help. The address is 180 Et Cammo 
Real. Miltbrae, CA 94030. The toll- 
free number outside of California is 
tffOQl 633-4007. Interested readers 
living in California should call ( 800} 
972-4227. This company stocks a ua- 
riety of parts for older Honeywell air 
cleaners. It's also a factory service 
center for various other electronic air 
cleaner manufacturers . 

Unfortunately, the company no 
longer stocks new cells for your air 
cleaner. However, if they're able to re - 
build your old celts, total cost for 
shipping, parts and labor will run 
8 bout $150 to $200. If you prefer to re - 
place the collector wire yourself, Air 
Cleaning Specialists can supply it. 



Replacing Contacts 

I have a Hotpoint stove with plug-in 
type elements. Due to arcing, the con- 
tacts are burned. How etui I have new 
contacts installed? 

E CHARLESMcDUFFEE 
MONTGOMERY, AI, 

Send your elements to South Eastern 
Range Replacement Parts Manufac- 
turing Co., 301 South Linwaod fid.. 
Gastonia, NC 28052. The toll-free 
number is 1800) 438-8364. Include a 
note s luting your name, address and 
phone number, and instructions to 
replace the burned contacts. 

The company may have the parts 
in stock orbeabteto make them. If so, 
they'll call and inform you of the re- 
pair costs. 

When you remove the elements, 
disconnect the power and check each 
of the sockets carefully. If you notice 
hurried spots or pitting, you'll have to 
install new sockets before installing 
the repaired elemen ts 

For The Record 

Our wires got crossed when we of- 
fered the toll-free number for order- 
ing Montgomery Ward appliance 
repair manuals ("Appliance Clinic," 

G ge 132, Dec, ’87). The correct num- 
r Is (800) 323-1965. IK 

ff yriu km* u problem uifrt an> appltaTict. 
your ij uwfmn , uni h th e model and serW nurn^rj 
to Appha net Clinic, Popular Mechanics, 224 West 
57th Si, New l oHr, JVY 100IB. Sorry, Auf letter* 
canTHHf Ac answered individtmUy. Pryktemg of 
wide interest wiil be discussed m ihte etUumn. 
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FlndinqAnd Fixing 

WATER AND AIR LEAKS 



BY MORT SCHULTZ. Contributing Editor 
PM Illustrations by Fred Wem 



Waier nan |n Brians 

pr «« on A car | arrows p, life# 
InjftJff the doon of tn the 
wtirdahreFd mounting 
Channel. flulFf-ln drainage 
trough* mat route water to the 
ground rrvLHt be kept dear. 
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DOORS 
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Fii^»hgasmpeciEdafr^uririt»ep IftfrtimJrtg tor a water Fwk. 




W ATER that gets into your 
tar makes a mess and can 
lead Lo long-term damage. 
Leaks start when your ear's drainage 
system gets c logged, if seam -sealer 
between body panels crumbles or if 
weatherstripping around doors and 
windows w ears out or tears. Weath- 
erstripping damage can also create 
cold-air leaks. 

Considering the dozens of potential 



openings, how do you find the one that 
leaks? With a lot of patience, a little 
luck and a few down-home tools, such 
as a garden hose and towels. 

Natural drainage 

A car’s drainage system consists of 
holes and dart-shaped openings in the 
lower part of the windshield, in ( he 
cow l, at the base of doors and under 
rocker/quarter panels. When it's 



functioning properly, the system dis- 
poses of the w ater that sneaks behind 
the vehicle’s skin. 

But if the drain holes and dart* get 
plugged, water can run into the interi- 
or, accumulate in small enclosed area* 
and cause rust. 

Drain holes and darts frequently 
get blocked w hen the car is being re- 
paired. Suppose that in Lhe course of 
replacing a cracked windshield the 
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dazler accidentally sen!* \ hv drain 
holes at the haw nf t he w mdshirid. 
Rain wrni't bu able to runoff. Instead, 
it will flow clown ( be bulkhead, sevj 
through opening und find its way inti.' 



the ear under the dash. 

Another example: Suppose yon pet 
a leak after a body shop straightens 
the front of the ear following an acci- 
dent. The mechanic may have failed to 
reinstall the shields over the large 
drain holes tin the left and right sides 
of the cowl, giving falling autumn 
leaves a resting place. Instead of then 
being able to run off through cowl 
holes, water may seep into the ear. 

Did a leak develop soon after you 
had the car rust proofed? Maybe drain 
holes and dam in the door and quar- 
tert rocker panels have been blocked. 
To be sure they're open, poke them 
With an awl. 

Rut, remember, if the rustproofing 
is applied thickly, and is still as gooey 
as it's supposed to be t it will probably 



LI mo us I retype door |leH] requires more 
sealing than full-fr it*™ (Above ), 

melt and block the holes again on the 
next sunny day. 

Also, over the years, drain holes 
and darts in doors and qurater/rocker 
panels can get clogged with sediment 
or leaf fragments that wash down 
with the water, li takes a few minutes 
to reopen them with a probe and thus 
insure lhat rust won't develop he* 
cause of water trapped between the 
panels, 

Whit Her weatherstripping? 

Rear-w heel-drive cars are much more 
susceptible to damage to weather- 
stripping and scam- seals than front- 
wheel-drive cars. The stress on fwd 
vehicles by the pulling action of the 



transaxle is absorbed by structural 
members in the engine compartment 
—not by doors, windows and sheet- 
metal joints as with a rear- wheel- 
drive power train. 

Depending on the style of door 
— full-frame, limousine or frame- 
less— there are a number of things to 
keep in mind when tracing a leak that 
may be the result of damaged weath- 
erstripping. 

A full-frame door has a frame 
around the glass that seals the door to 
the body. A limousine door is the 
same a* a full-frame door except that 
the top of the frame is extended and 
beveled to allow the door to become 
an integral part of the roof. (Limou- 
sine-type doors are found on other 
cars besides limousines. ) Frameless 
doors, which are characteristic of 




The entry pel nt for rainwater can be a long 
way from where If jHitikJjei In the car. 



hardtop, T-roofmnd convertible mod- 
els, lack frames around the windows. 

With one exception, full-frame and 
limousine doors are weatherstripped 
the same way. That exception is the 
extended top frame member of limou- 
sine doors, which requires shed-lip 
and cut-line seals. 

The shed-lip seal is a pliable flap 
along the frunt and top of the door 
frame opening that blocks water and 
air, The cut-line seal is located along 
the edge of the door to fill this cavity. 

To determine if there’s a water and/ 
or air leak through weatherstripping 
of full-frame and limousine doors, 
first examine the material for tears , 
which can usually be repaired with sil- 
icone rubber sealant. 

Next, gently pull on the weath er- 
st ripping to see if it has separated 
from the metal at some point. If it has, 
use rubber cement or liquid butyl 
sealer to resecure it, 




lo 
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Water test 

Once you’re confident the 
drainage system is clear and 
the doors and windows are 
doing their job, where else 
can water be entering the 
car? To find out, do a water 
test. Divide the car Into eight 
zones and investigate one 
zone at a time. Be patient, it 
may take a long time for wa- 
ter to begin dripping during 
the test, so don't gi ve an area 
just a quick sprite. Keep wa- 
ter flowing onto each spot for 
at least 20 minutes. 

Keep in mind that water 
can be deceiving. Its point of 
entry doesn’t always corre- 
late directly with the wet 
spots. For example, a soggy 
carpet on the front floor 
could be caused by damage in 
the sunroof channel. Instead 
of rain falling on your head, 
as you might expect, it will 
take the path of least resis- 
tance which could be from 
the sunroof channel, down 
the windshield pillar and 
onto the floor. 

Zoning the cor 

What you can anticipate find- 
ing in each zone is as follows: 
Floor pan — If water leaks 
through the floor pan, mak- 
ing carpets soggy, the cause 
is loose or missing fasteners, 
such as brake- line clips, tor- 
sion bar bolts, seatbelt bolts, 
loose or missing floor pan 
grommets and seal-seam 
gaps in floor pan pane l joints. 
Tighten fasteners and seal 
them with auto body caulk- 
ing, buy grommets for empty 
holes (seal them, too) and ap- 
ply caulk to body yearns and 
spot- weld joints. J ust pulling 
up the carpet can reveal plenty, since 
floor pans are just as prone to rusting 
away as exposed panels like fenders. 
Wheel housings — Water leaking into 



To determine if weather- 
stripping is worn, put a crisp 
dollar bill on it, close the door 
and pull. If there's no resis- 
tance, weatherstrip ping ia 
worn in that spot, but don’t 
be too fast to replace it. Worn 
weatherstripping can often 
be salvaged by cleaning the 
metal under the weather- 
stripping and placing a piece 
of double-aided polyethylene 
foam tape between the metal 
and the weatherstripping. 

Note\ Repair materials can 
be obtained from auto parts 
and hardware stores or car 
dealers. 



FLOOR FAN 



WHEEL HOUSINGS 



Sound advice 

There are several other 
points to remember about 
full-frame and limousine 

doors: 

■ Spraying weatherstrip- 
ping with silicone lubricant 
every six months will keep 
the material supple and pro- 
long its life, often for as long 
as you own the car. 

■ Door alignment affects 
the performance of weather- 
stripping. If a door loses 
alignment, something that 
usually happens only after an 
accident, you'll get air and/or 
water teaks. A misaligned 
door, which can often be re- 
squared by shimming and re- 
securing hinges, is apparent 
if the space between the door 
and B- pi liar on one side of the 
car is wider than the corre- 
sponding space on the other 
side of the car, 

■ Wind noise can result if 
there is an irregularity in the 
surface of the door opening, 
such as a lump of solder or 



Syi ji/sCKure 



TRUNK 



WINDOWS 



WINDSHIELD 



doors are the flocked -run seal in the 
channel that surrounds the inside 
opening of the door, and through in- 
ner and outer belt-line seitfs- 

You can see at a glance w hether in- 
ner and outer belt-line seals are doing 
their jobs, They should hug the glass. 

The flocked-run seal is another 
matter. Suppose there's a water leak 
around a window duri rig a gale-dri ven 
rain or when the car is going through a 



stead, cut a length of foam tape to 
size, roll down the window, and insert 
it into the window channel under the 
seal. 1 f the leak disappears, you've 
eliminated a troublesome spot. 

Frameless doors of hardtop, T-roof 
and convertible models rely on secure 
weatherstripping on the body flange 
and body trim to stop leaks. Door 
alignment is even more important on 
these models. 



the car through wheel wells will show 
up on the floor near A-, C- and/or D- 
pillars, or in the trunk, depending on 
which housing has the leak. Tighten 
fasteners, such as rear seatbelt bolts 
and shock-mounting bolts, and reseal 
panel seams. 

Doors — Although you’ve already 
checked weatherstripping and door 
alignment, there are other possible 
leaky spots. If water is showing up on 
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the floor near doors and pillars, there 
may be a gap in a pillar seam, or per- 
haps loose hinge bolls or loose grom- 
mets around the A -pillar wires that 
pass from the engine compartment to 
power window motors. 

Windshield You can pinpoint leaks 
around the windshield by having an 
assistant with a mirror and flashlight 
sitting in the front seat, A&you con- 
centrate water on the zone, he can see 
if it drips down the bulkhead. 

If there ts a leak , make sure left and 
right cowl drain holes are dear and a 
shield covers each. Look for missing 
or loose grommets in the bulkhead. 
Tighten fasteners holding parts to the 
bulkhead, such as relays and the air 
conditioning/heater plenum. 

That leaves the windshield itself. 
As mentioned before, drain holes at 



the base of the windshield could be 
dogged if you've had the windshield 
replaced. Otherwise, small gaps could 
have developed in the sealer around 
the windshield. If so, there’s a chance 
you can reseal these from inside the 
car using a urethane sealer such as 
one manufactured by 3M (part No. 
3M08G09). It comes in a cartridge for 
use with a caulking gun. 

Apply the material around the en- 
tire perimeter, but remember: on the 
inside. It won’t work if you put it 
around the outside molding and could 
cause a problem, requiring removal of 
the molding to resea! the windshield. 

Don’t get windshield sealer into the 
dips. It’ll make removing the trim al- 
most impossible to do without dam- 
age , and if you haven’t found the leak 
(or need to replace the windshield at 
some point later on), you might wind 
up replacing the trim 

I fan inside -Lhe-car rescaling effort 
isn’t successful, remove the molding 



using a windshield molding trim tool. 
Don’t make do with something like a 
screwdriver — chances are you'll 
crack the glass. Slide the tool under 
the molding until it hits a clip. Then, 
twist the tool gently until the molding 
pops off the clip. 

After all moldings have been taken 
off, count the number of clips and buy 
new ones from an auto glass shop. 
Don’t reuse old clip#. They’re not 
tight enough the second time around 

Put new clips in the same positions 
as the old ones, lay down a wide bead 
of windshield sealer (don't leave any 
gape), place Lhe,mnlding over the 
clips, and press down until in place. 
Hacktitc — Leaks from gaps in back- 
lite sealer will necessitate removing 
moldings and resealing from the out- 
side. Rut before going through this 



trouble, make sure the deck lid seal 
(lhat’3 the weatherstripping on the 
top lid inside the trunk) is firmly in 
place and gutters are secured to the 
body of the car. 

Yea. gutters. Water can leak 



A mirror and a nasfillgrn will come in randy 
for rotiiaed areas like I he dash. 




rarlly taping down luipett pieces. 

through a separation between a gut- 
ter and C-po&t, for example, and wind 
up inside the rear of the car. 

Trunk — If you find water in the 
trunk, first check weatherstripping. 
Then , tighten and apply sealer to all 
rear-end fasteners, such as taillight 
screws, license plate housing screws, 
and bumper or shield fasteners. 
Check gutter- to-body integrity and 
seal taillight and backup light assem- 
bly moldings with auto body caulk. 
Windows and roof— Water test win- 
dows in case you missed something 
before. Then, test the roof. Water 
found in the car after the roof has been 
given a going-over can be entering 
through gaps between a gutter and 
the body or a gap in pillar weld joints. 
If the car is equipped with a aunroof, 
suspect that. If sunroof channels were 
not equipped with drain tubes and 
sealed tightly at installation, remove 
and reseat properly. 

WIlHftlpi 

Here are two Lips that may save time 
in locating the source of a wind noise: 
■ As you test drive the car with the 
windows tightly closed and the heat- 
er/air conditioner/vent system off, 
have an assistant press a towel 
against each window. If a wind noise 
lisappears or changes pitch, you've 
got the area pinpointed, 

■ If the source of the wind noise 
seems to be outside the ear, retract 
the radio antenna and drive the 
car. If the noise hasn't disappeared, 
tape small sections of molding with 
pressure-sensitive waterproof tape. 
Drive the car. Has the noise stopped? 
If so, remove the molding, fill its hol- 
low back with auto body caulk and re- 
attach the strip securely to the body. 
When moldings have been tested, 
turn your attention to headlamp and 
taillight pieces and the grille. Pa- 
tience pays. nc 
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{Continued, from ytiQe 55J 

Chevrolet Sprint Turbo 

The Suzuki-built Sprint holds togeth- 
er better visually than any other mb 
crocar since the Austin Mini Cooper. 
It's cute, inside and out. The materi- 
als are obviously inexpensive, but 
assembly quality and Finish are excel- 
lent, Our test ear had charming red 
and gray tweed upholstery, with a 
gray dash, nice white-on-black 
gauges, and GM pushbuttons on the 
instrument binnacle. 

There are even surprisingly com- 
fortable bucket seats. You could 
Squeeze in four people, but this is es- 
sentially a 2-person car, with a sur- 
prising capacity for Luggage, 

The Sprint is small — just 12 ft. 
long, ana 1565 pounds, soaking wet. 
In normally aspirated tune, its48-hp, 
3-cylinder engine is pretty anemic. 
The turbo boosts output to 70 hp, 
however, which is enough to run G to 
60 in 8.5 seconds and the quarter-mile 
in 16,5 seconds at 81 mph. That's im- 
pressive for an engine that's smaller 
than some of the powerplants Suzuki 
puts in its 2- wheelers. 

The Sprint was underwhelming in 
the comer s and in our handling tests, 
but it would be a mistake to expect 
more from 12-in. wheels wearing 
merely adequate tires (Bridgestone 
RD4G1S, size P16B/70R-12K Driving 
fast it's a bit of a handful, thanks to 
short wheelbase and stiff suspension. 
It 1 * a blast bo throw around for a few 
miles, but you soon tire of the rather 
choppy ride, buzzy engine and chassis 
vibration. 

There's no question that the Sprint 
Turbo has plenty of jaie de vivre. Like 
so many of Suzuki '& sporty small cars, 
most of which we never see ih this 
country, it has style, it's fun around 
town, and it's just slightly outra- 
geous. Nevertheless, $8500 for this 
car is a lot of money. 

The Bottom Line 

As we noted at the outset, this stimu- 
lating class of cars — -fuel misers that 
somehow discovered steroids 
— covers a broad price range. And 
there are temptations from the top of 
the price list on down. 

Our consensus is that the GTI con- 
tinues to embody a level of all-around 
performance the others would like to 
match, but miss in one way or anoth- 
er. But that's an opinion undiluted by 
economic realities. If you develop a 
dollar- value weighting factor, you're 
likely to form an entirely different 
opinion. 

And that means you’ll just have to 
drive them all, or at least all of them 
that make sense to you. m 



hi w 

% 




BE A PROFESSIONAL 

LOCKSMITH 
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spare time or even 
run your own 
locksmith shopl 
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Learn by doing 

Locksmith in g I inn itule n ested and proven method 
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tric hey machine . . . equipment that you will be nung 
in your own Eockimilh shop 
CaWh in nn (hr growing need Eor lockunlllu 
Vou'Ll Jind IftfkMfOi thing wyrk all around you. And. 
with your Diploma aa a skilled Mailer LKtariitli, 
you'll slat I cels hi ng in on your money makmg ikUla. 
Get Ihe eaeitlng pnafLl faeta by snail ... n« aalea- 
mM will eve* cull- M*H ihe eewpOJa iod*y. 
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NOW! 
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ONLY 
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Compciiiot:^ wunff on 
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Our Oak Spiral Stair Kit is superbly 
crafted from choice, selected oak 
and ingeniously designed for easy 
do-INvouraelf assembly. And best of 
all. its priced well below any compar- 
able stair on Ihe market! 

CALL OR WRnt FOR FREE COLOR BROCHURE 

THE IRON SHOP (215) 544-7100 

Dept. OPM70 pq box 128 400 Reed Rdl 
BiOOmalL PA 19008 

MastwGad, VISA and AMEX 

Other Showroom & Warehouse Locations. In: 

Porno no. CA (714) 5W-5786 

Houston IX (712) 7B9-304S 

SOrOSOfa FL (BUI 923-1479 
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Compact and Futfy Portable 

MIG WELDER 

Loaded with Versatility! Swrtch on this 
heavy-duty MiG Welder for spot or long 
welds with minimal heal distortion. Fast, 
easy-to-use, and economical, it’s the 
Simplest welding method. Smooth, contin- 
uous wire feed means NO slopping ior 
new rods or relighting torches Achieve 
pro-quality results. Order this unit today 
al 0IG liquidation saving*! 

* Far High-Strength, Thin -Gauge Metals. 
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Iron Work, Tubing Jobs, and More. 

* Welds Steel Up So W* Thick (with 
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Steel, Or Aluminum With precision, 

* Uses Wire: .024 ' (Mild Steel /Stainless) 
or .030" (Aluminum}. 

* Individual Controls lot Heat Range, 
Feed Speed. Welding Mode and Power. 

* Current: 35 -SO amps. Voltage: 2D-27V. 

* Comes with Hoses, Hand-Held Face 
Mask. G 24 ,r Wire Roll, and Manual. 

* Uses Carbon Dioxide. Argon, and 
Argon -Rich Gasses from Welding 
Suppfy Stores. Stre: 10 VH x S'/ZW x 15' D 
One Tear Lid. Vendor 'Warranty. 

Compare At . . *599.95 

Liquidation ^ 

Priced At . ... mm H ^r 
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Credit card customers can order by 
phone, 24 ftourt 5 day, 7 days a week, 

Toll-Free: 1-800-3284)609 
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Be Your Own Boss and Make 
$18.00 to $30.00 AN HOUR! 



Find out 
how by.., 

. . . sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 




Your FRFb Lifetime Security 
Fact Kit tells you how to make 
5 18, Oil to S 30.00 an hour in your 
own Foley-belsaw Full-Semee Saw 
and Tool Sharpening Business. 
Your KKFT: Fact kii explains how 
you can: 

—be your own BOSS! 

— work full time or part time, 
right at home. 

—do work you enjoy and take 

pride in. 

— operate a CASH business 
when: of every dollar you 

take tn is dear cash profit. 

And it is so tvoV to If am Foley* 
Hclsaw gives you all the facts and in- 
structions. No previous experience 
or special training necessary. All you 
need is the desire and ambition to 
lx 1 your own huss. Folcy-Relsaw tells 
you everything you need to know to 
be successful. 

There’s plenty of business where 
you live to keep you busy. Tl doesn’t 
matter whether you live in a big 
city, small town or a small farm 
community. 

Eam While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You’ll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Folcy Belsaw 
Fu If Service Sharpening Business can 
provide .. 

, , . CASH for future security 
or supplemental income 
, „ . CASH for travel, vaca- 



tions, fishing trips 
. , , CASH for the things you've 
always wanted! 

And you '11 be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed. 

You can be like Steve Taylor of 
Brookville, Ohio, who told us: 

"... the first year I grossed 

$ 21 , 000 . 00 ," 



Or James B. Jones, of Albuquer- 
que. NM who reported: 

"This past summer my soles and 
service amounted to almost 
$6,000.00 a month." 

Hut you' Vc got to get the FACTS 
before you can get started So 
WRITE NOW for your FREE Lifetime 
Securin' Fact Kit. It’s vours to keep 
with NO OBLIGATION 





Dr. fJIH 



j □ YES, i want to know moral Please rush nw 
‘ FREE Lifetime Security F«l Kit No cb*- 
I gasion and no salesman will call 
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BATTLECniJISER 2000 

(Coiitin'ittdfram page 67} 

practical option by the time the FSC 
is in the pipeline, we will have at least 
created a system that can make use of 
it later on, I f it is available," he con- 
cludes, “it will be a perfect marriage,” 

All Jn the family 

One of the most appealing aspects of 
the Future Strike Cruiser is an en- 
dowment that didn’t even occur to 
Metcalf — rather, it was the product of 
Capt. Gunn’s ship characteristics 
analysis. After entertaining various 
design configurations, Group Mike 
concluded that it would be possible, in 
fact highly desirable, to adapt the hull 
to accept modular inserts of various 
types. The entire hull would be fitted 
with hard points and chocks to mount 
VLS cells, but a certain area would be 
additionally arranged to mate with 
containerized modules, such as auxil- 
iary fuel tanks, antisubmarine war- 
fare (ASW) equipment, and soon. 

The original idea for this plug-in de- 
sign arose from a desire to upgrade 
the ship's habitability during peace- 
time through the installation of berth- 
ing modules that could be easily 
replaced by weapons for combat duty . 
J t wasn't much of a mental jump to 
recognize the logical extension of this 
brainstorm: The modular concept also 
lends itself to the substitution of any 
number of self-contained, special- 
purpose mods. For instance, a special 
operations SEAL team (replete with 
all its associated gear) could be “pre- 
packaged” for integration into 
FSC — so too, a unit equipped with re- 
motely piloted reconnaissance vehi- 
cles or an amphi bious assau It team. 

This alternative use of space would 
produce a family of vessels built on a 
common hull — a very cost-effective 
approach to ship design — while af- 
fording the capability of tailoring ev- 
ery ship to a specific mission. Such a 
flexible configuration also facilitates 
extended growth potential. 

At this point in time, the future of 
Metcalfs revolution is far from being 
assured — if the old salts have any- 
thing to say about it. And, as it was 
Metcalf s enthusiasm, energy and 
personal commitment that were 
largely responsible for this revolu- 
tionary concept, some skeptics sug- 
gest that his retirement will stall the 
program like a ship without a rudder, 
Metcalf refuses to accept this verdict. 
He simply states, "Resistance to 
change is the enemy. ” Adm, Metcalf 
has charged those who follow in his 
wake to drive on, in hopes that his am- 
bitious Revolution at Sea will not be 
rendered into just another Evolution 
at Sea. M 
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MICROMACHIMES 

fC0H ll if rufd fjti jn fratff & J ) 

The materiaE of choice thus far is. sil- 
icon. for the simple reasons that it has 
properties of weight, strength and 
elasticity that compare favorably to 
steel, and is the most extensively 
studied material known to man. But 
other materials such as aluminum and 
tungsten are also under scrutiny. 

AT&T? Gabriel cautions conserva- 
tism when contemplating the future 
ramifications of micromechanics. 
'The applications will probably be 
fairly mundane, 7 ' he declares. ‘The 
first person who worked on micro- 
processors probably didn't envision 
them wind ing up in ovens or d oils. 71 

Microjobs 

But it is impossible for others to con- 
tain their speculative enthusiasm. 
Anita M. Flynn, of M IT's Artificial 
Intelligence Laboratory, waxes more 
poetic. 

She details a few possibilities: 

■ Is there a suspicious O-ring on a 
Space Shuttle solid rocket booster? 
Send a crawling robot to check it out, 

■ Suppose there is a break in an un- 
derground electrical circuit. Send in a 
gnat robot to measure the conductiv- 
ity between each leg. When it locates 
the open circuit, the robot extends it- 
self across the fault and reestablishes 
the connection* 

“It can just stay there forever, 1 ' 
says Flynn, “as an autonomous piece 
of wire, ” 

■ Picture airborne gnat robots, fly- 
ing over a farmeFs field, using infra- 
red sensors to determine which 
sections are in need of water, then 
swooping down to activate the irriga- 
tion system accordingly. 

■ Have a security problem at the 
warehouse? Employ an airborne 
army of sentry robots to detect dis- 
turbances. 

■ Want to clean barnacles off of a 
ship? Use millions of gnat robots (like 
“scrubbing bubbles”) to munch away 
in tandem. 

The preliminary calculations of the 
rice for mi cromaehines are as 
reathtaking as the theoretical per- 
formance specs. It currently coats 
about $400 to produce the wafer that 
serves as the construction base for mi- 
croelectronic circuits . 

“Put a million of these motors on a 
wafer and they don't cost anything,” 
Hazelrigg says. 

“Today you buy a device with a mil- 
Jion transistors in it and you don't 
even think about it. You put it on your 
wrist and it tells you the time. Maybe 
someday we'll make a mechanical 
variant of it that would fit inside a but- 
ton and cost a penny.” 



Difficulties ahead 

While researchers remain confident 
that micromachines will become a re- 
ality, they are wary of promoting pre- 
mature enthusiasm, for problems still 
confront them. 

Simply removing the completed 
machine from the substrate has 
proved difficult. Cooling leaves resid- 
ual stresses within silicon that are not 
apparent in electronic microetruc- 
tures, but can cause free-standing 
micromachines to warp. Another dif- 
ficulty, says Hazelrigg, is, "we don’t 
know the properties of materials on 
this scale because we've always dealt 
with things big enough to see. Materi- 
als. metals especially, are crystalline 
in structure, and many of the proper- 
ties of the metals are determined by 
the interstices between the crystals. 
N ow we’re getting down to a scale 
where it’s perfectly feasible to make 
devices out of a single crystal and wo 
don’t know the properties. We don’t 
know how to test for them." 

Then there is the question of lubri- 
cation. In a macromachine, operation- 
al surfaces never touch one another, 
Bather, they hydroplane upon oil (or 
other lubricant). But the design pa- 
rameters for a micromachine may call 
for a clearance of only' two mean free 
paths of a molecule (the mean free 
path is the average distance a mole- 
cule travels before it smashes into an- 
other molecule), leaving only enough 
space for a few atoms of lubricant. At 
that level, will individual atoms, in- 
stead of lubricating, act like grains of 
sand? No one knows. 

What will be the effects of vibra- 
tional forces upon micromachines that 
are spinning at millions of rpm? 

And how about heat? On a micro- 
scopic scale, will heat cause fragile 
parts to warp? 

There is one further problem that 
dogs the early research work, illus- 
trated when a scientist left home one 
morning carrying a 300- micron gear 
ensconced in protective wrapping 
within a shoebox. He tripped on his 
threshold and the shoebox went fly- 
ing. “There is a 300- micron gear 
somewhere in his from yard," Hazel 
rigg says. “If you d rop one of these 
things, you’ll never find it. Perhaps 
we arc creating a new science called 
microarch aeology . H und reds or thou- 
sands of years from now people will 
sift through sediment to find these mi- 

cromachine parts and speculate on 
what we were doing," 

Despite the problems, microme- 
chanic&l researchers radiate a uni- 
form optimism. It may take a decade 
or two to iron out the difficulties, but 
there is general agreement that we 
now stand upon the threshold of the 
micromec h anical age. nt 
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Iran 1 9flS 3 $59.50 HtW 
$ 100,00 



! 5-25 - 0 0 



12V BATTERY PACK 
5, MATING CHARGER 



Sllipp^g & MrySing. ftup i^Uiii — 

/ qihar*iM «nciM*d. Add 13 plus 10% total AdO 1 !** 

/ F ** * -...Cahaduft UfilutPO iCit. Chirgi Dflty. 

' ■tyih "" 7 SalidL Tas Ih.J. raudenia pnty, — 

/ fll*li» add 6 % oi letill | Stala 

’• / ORDER TOTAL AV ip^mnda incf f™» icataibg mjutxrs cwti 20t-939'&? IQ. 

Far eff phone orders, call TOLL- FREE 800-524-0809. In New Jersey, 2Qt-939-271Q , 



DDnuara pF 3 laud ga* u» harr^np« ftV 

* 4flh a# £onn#Ci*tf n- tinf-t by * 
tv*m* himki I Mtririg b*n*ry Charver 
12VDC #B0CMi Parlact lor beEtify 
oparaftad rc"i'n ratulica. -ular atwtga, Uur 
dar 4 lira ilD/rr 4 arc 0* Dim ' 4 rk ’ W a 
Jft'HF hV* r 0 ***** 

hum #1461* - 429.31 



THERE'S NO RISK! 

VVilh mirSO-cJiiy wjtr^ tHy, 
any pupchdaa can be mtu-rrwd For 
any raison for Full c redit or refund 
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m ON LINE COMPUTER POWER 

Connect your personal computer to CompuServe — a 
world ol communication, information. games and spe- 
cial- inters 51 forums where over thousands wilb similar 
i-nierests meet swap ideas, and stare Ires software 
Putt-color. 32-page brochure describes everylfimgytiu 
need 10 know lo pom. Free 



468 TOOLBOX 

Build your own antique tool bon. with plans from Popu- 
lar Mechanics Made Irom cherry or walnut, our tool 
box contains srx fell-lined drawers, a hin-ged lid, brass 
corner caps and lock.. Great lor staring |ewefry, tabby 
collections, camera equipment or sewing aids, too. 
14 95 



492 HEAD’ START CO MPUTER 

Vender's award-winning, easy-fo^use, IBM-compati- 
ble computer system includes alt the hardware and 
software you need to become a computer expert. Full 
color brochure. Free 



479 “KNIFE ENOW-HOW” 

Buck Knives' booklet grves knife history and explains 
how lo properly sharpen a knife, dress game in the 
field, rider fish plus helpful do's and don Ts for proper 
knife care. Catalog also included. Free 

4B0 SPACE PLANNING AT TOUR FINGERTIPS 

Pla-n-A-Flex^ is an inexpensive and accurate way to 
create home plans. Each kit contains bund reds ol reus- 
able peel and slick symbols pre-drafted to enact scale, 
a ruled layout surface and an illustrated design man- 
ual. Free brochure 

411 NEW HOME CONSTRUCTION FLANBOCK 

Concept Design institute's Plan book contains 21 5 de- 
signs and flocrplans Cor building a log homE. Blue- 
prints also available for br-ck and frame houses, plus 
information on decks, hot tubs and landscaping will 
follow. $14.95 

462 El FUNG WARMTH AND BEAUTY HOME 

Grveyoirr home a special warmth, beauty, and open- 
ness- — PPG- Industries fi-page brochure describes 
how windows matte with Sungale coated tew»E glass 
oflei superb thermal performance white adding a spe- 
cial warmih and openness to your home. Free 

463 BUILD ABETTER LIFE 

Choose from The Original Lincoln Logs 1 *' 56 designs 
featuring rounded or clapboard exteriors Dr, ornate 
your own! Their network of pros help turn theer com- 
plete kits into your satisfaction. Full color Building and 
Design Calaiog £10 QQ 



465 LIFETIME FINISH 

Beautify and protect your automobile. Liquid Glass 
would like to introduce you to their Liquid Glass no- 
waxauio poli sh and their Gounori5*ur' s Choice leather 
and vinyl protectant. B-page brochure includes inf or- 
maiion , testimonials and samples £ 1 .00 

457 TALKING PICTURES 

Make your piclu res talk 1 ' with Exim s new talking pic - 
tu re frames that feature a revolutionary new digital na- 
cording mechanism that wifi hold a five Second mes- 
sage. Flyer and press release give details. Free 

489 5PACE-AQE LUBES 

Progressive Energy's catalog features automobile lu- 
bricants that reduce engine temperature and fraction, 
thereby increasing HP and performance. Also, works 
in differentials, transmissions and gear boxes Free 

489 INEXPENSIVE HOI AfR 

Monitor Product's 4’ color brochure presents their 
40,000 and 22.000 BTU vented healrng systems. 
Unique features area ' ‘pi pe’ with in 'a-pipe' 1 forced -Hue 

venting and ATC {automatic temperature control} Free 

490 YOUUBE FLOORED. , , 

Surprised al least by Armstrong's variety oi no- wax 
floors - hundreds of patterns and colors to choose 
irom To help you choose and shop intelligently, Arm- 
strong has prepared an information packet containing 
planning guides, brochures, and decorator photo- 
graphs Fiee 



484 UNUSUAL TECHNICAL BOONS 

Lindsay s Technical Bonks Catalog features unusual 
books oi a wide selection of interests. Choose from 
books on shortwave radio, metal working, electrical 
projects, loolmaking, mate, physics, other skills and 
trades Irpm this 9&-page catalog. £1 .00 



■Popular Mechanics 7vB8 
flm 17 1H. Sandusky. Ohio 44678 

PlEisc sh thil 1 mam Ifm dems duciwd bfliD* 

□ 478 □ 482 □ 486 £t. 00 □ 4B9 □ 49Z □ 498 

□ 479 D 483 $1 MB □ W □ □ 493 □ 496 

□ 410 □ 48411,00 □ 461 □49111.16 □ 494 □ 497*2.15 

□ 401 £14.95 □ 48514.96 



491 WOODWORKERS CATALOG 

Popular Mechanics has plans tec everyone, Irorn be- 
ginner ta expert craftsman Choose from a bookcase 
wail to a hovercraft . Plenty of summertime plans . such 
as a gazebo and outdoor furniture. plus how-to books 
and videotape listings. £105 



haute (Pun* P<mu 



493 HIGH-TECH RUST RETARDANT 

Neutra Rust 661 is 3 unique corrosion control system 
developed for use cm rusted ferrous metal auriaces. 
Dries on rusted surfaces and chemically converts 
these to a protective layer. Color booklet from New 
York Bronze. Free 



494 BOAT BUYING GUI DE 

The National Marine Manufacturers Association's 16 
page booklet shows you why boating is mom Afford- 
able than ever. How and where to select boats, Financ- 
ing and how today' s boats g ive you more value . Free 



496 TRUCK POWER 

Get more power fro m your truck wifh Gate Banks Diesel 
Turbo Systems, Diesel Power Packs, and Coolers/ 
Gauges. Reach maximum power sooner while still 
maintaining 3 low exhaust lempeiatune. 6-page bro- 
chure highlights Banks Power Systems. Free 



496 GUIDE TO MOVING 

This handy 4-color, IS page brochure Horn U-Haul 
shows you- howto pack and tead a truck or baiter like a 
pro . I ncl udes lips on hard to move items sutti as appli- 
ances and fragile items. Free 



497 POPULAR MECHANICS INDEX 

A fast and valuable reference to every article and plan 
printed m Popular Mechanics in 1987. You'll use it 
again and again to find information, advice and ideas. 
KM 



Thtf Coupon Expires September 36, 1 W 



Total money for priced (ferns £ 
Service Charge I 
Total money enclosed! 
Total items requested 
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Tftwfl SE*t 

jPiusc sen d qeJi chacl nr mnray erdsr nidp ml Id WULAfl MECHANICS. Nd lumps. pluM) 

Mole: Popular Mach anici pr de i«i» you r i iqu sill lor Ihe 2 bovu inform a Lion and ton* 1 rds th s ja Inquiries, to Hi a 0 npa nimlfon making foe oiler, Each company malls the 
material directly. Your order wilt be on lit way to you wtlhhn 9 Qdayt. 
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CABLE T.tf. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



All Jerrotd, Oak, Hamim. Zenlih, Seienu(tc 
Albania, Magnavox arid all specialized ta- 
ble equipment available Iqc shipment wilhin 
24 hours. For fasl service MC-'VEEA of 
C.O.D telephone orders accepted (312) 
550-5320 60 Day Warranty (Quanlity Dis- 
counts ^ 0 A M to 5 P.M Monday through 
Friday Central Time Sell Addressed 
Stamped Envelope (60c postage lor FREE 
Catalog) . 

Mldwesl Eleclronics Inc. 

SI 43 W. Diversey * Chicago, IL 60639 
No Illinois Orders Accepted 




Gei into ihe $6 billion Quick iube/oii 
change Industry ilko no ano else can— 
by taking the service to the customer's 
Hoots or individual vehicles. lAobleare— a 
compile Irene ht so package including 
marketing & advertising, all equipment. 
Medicare truck, and national idonliiy. 
Seeking qualified individuals lor area 
do vet op men!. As low as $ 75 , 000 . 
Exclusive areas avaii&tile Call 
oow— Y 60 Q-CAR-NEED In PA ( 71 7 ) 
337-1323 



Make s 25to s 100 per hour 
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i BUILD YOUR OWN 
ROCKET MOTORS! 

II * 40 FOU NDS THRUST! 
I® ' ‘ FIFTY CENTS tflCHI 



II 



' BUILD A DOZEN IN AN EVENING 1 

WfeMvGOfeti <n M-lo-i pwi 
H*Um |*| f- n-P*x fAMTIII Dm 
■ME vtimiLi Mta-rt. .w I Iff rm 41 *111 
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AMAZfXt; 

SCIENTIFIC 1 \!ND ELECTRONIC 

devices 

I ^>1 k l 'i I’M AM I ll '-I’.iti yu-i|- huriiinc 

Mill. II).- hh 1 1 ■ 1 1 ■ r ; i [i 1 1 1 I Mill V,|||Ln|l .iml nimHL Jmlia k.illl 

pi h. ,ii.. .ii n Assn m itts<\in'i ■ i iku i ; 1 1 1 i u *\ 

^Ivh in* vwrniKS i m j| i rr^Ekf :■ fShNL H VTir 
TfcLNA. CTIIIA ANU OBAVin UAlAI TK IMI'tTsfr 
I ;L SS INlRAKUNK^i aiil I'MHASOMt PR VIO-LS 
S I |r K K. -M..I Vtl'N Cil ^ IWMI.fTfiRS h-r jh.^ 

M.oi M l. IS El 13 U OaJLKNLSH IMViKUU \uK : 

I k V‘-- VI J [ ] 1 HA IIIHh-LTlHNAI Ml. Ill n'lhnM \\ 
TPLIlflinN PFTTrrnHS for wcmiLj F[ r A55EA 
GLOBES 41*1 1N-!>K t.kuCEEvr bCH.Lf-.RS. REPfiL* 
l.fTRS Urn rhe tm t_ SEND 51 (Id fm CATALCNj tVr 
PI. A NS KITS riflDt'UMPLETKP ITfMIS TO 

INFORMATION I NI.IUITKIF 
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Hes inaKir-g i CDncrerc Hew 
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M*k? an® sell ww 

Dmnmcniai ca-ncrere -urns 
Order yaur book with mer 
ZZS dHiminurti molflij. &i»E&S 
and p-radUEtiC-n trade SSMtS 
irom world* largest nvnd 

rnanufacSurEr 



CONCRETE MACHINERY CO., INC, 



P(] Bdi A -99 Hickory. kC 2 S &03 





I &** - tljl! AiHMlL'P ■ CarriiL i w Am 
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™ Htlicepltr 
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HttCil 



CLEAN GRIMY NAILS! 



Rbitm?v*i ymma/ n-rt ..^clru 1ir-aern5:¥ and 

CUfrC^l D 1 " 

wdi^arvl 



n ..* 1 - c ifrs 5 uici a t<] easy Snai» on ind off anr 

youcfft 



s«d|ifl.50to; 

Aqua Bru*h (Oept. PM.) 

SB So. Main $t M OrPflm, HH 03777 
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— M^hanics — 

File Boxes 
and 

Indexes 

No more missing magazines 
or messy shelves! 

Keep yuur Pttpular Meihctnics' mjyj- 
dne» nnlly luited by year with thcnc 
sturdy, itlniLtivt, red- lacquered nte 

I'ach hux stanilN jltinc snU hnlcb 
12 issues. Lire Ihem up nn yCHJr houk- 
vhctf anil y 13 u vc created a vai-uablc 

reference library uf Fy^puiar Mechanics' 

mafcujnn. Vi Eh each order, vnu aJvt 
receive FREE ^elf-Jdhe.sivc dec jIs ftar Lhe 
years 19^4 iu 1990 . Just peel and pLice 
ihe appropriate year on your file box 

1 File bp* Si 9 % 

2 file T>oxcs: I Z.T'S each 

^ or more twjxes : J 2. S il each 




Indexes from 1975 to 1997! 

Searching Tor □ pamcular ftopuiar 
Mechanic ’ article? 1 Ut our yearly indexes 
make Ll easier tP hnd Every art tele 
published in Etie nu^azinc is referenced 
here — auLi^rrmtive, home and shop, 
photography, tiuidimrs. scicrtee, elet- 
Eroniti, hoartiift and iiu?re Thousand* of 
entries crass -referenced 

All years available from t9"A on. 
plus 197^ Price for each index i? 12.9$ 
iMer by year 




To ordnr your fltc boxes indAsr indexes, 
H L nd a cheek or money order payable m 
iiuil UP: Popular 

Mechanics, Dcpi. M. Uox 1 UI 4 , Radio fuy 
ScaiLon. New Vtifk. N.Y 10101 

n-ipiulCipr Jii j-til j h a puNi-. jaum ijI Elf jjm 

^i|nirri a On i’ll i ei Hi TtiC !1e*h.[ Ci.ifi" iraLltm 
1SM!IT Tltf TftaUEU C n Prt m«M in ^tl rpJhr.^. re^mreiJ 
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Be Your Own Boss 

...IN YOUR OWN BUSINESS! 



Hundred's we ve trained have succeeded in tnts 
fsscJnallng and highly profitable profession 
. - YOU Can Do ft Too! 




‘No more IhuJiL hj'.iv wotk fen hiL- 
L hu^-e -my nWfl buviht>- und -Alik 
hanfli irty efTiW t iirwund 5511 

_i thank* iWmj new ^E^rt In rilir 
Juiffl tk 4 ifJi i-r Prk'hnut. Alabama 

■ ’■pi'ii yt| ihv niln hmmn,v SpnKf 
Hmt, seven imJntfoi jh-I i l-e i enticed dhJ 
iruiJe ii prulil itf * fur i he flru v.tci.. 

ti. A. Ift-h+m t Utiktun, €rtie¥ad» 




"B-r/flFf I u rWi’r^j / 
chr, hJ oi&tr l’m 
ouJ aticp jiiiJ /at 
rfJWff /if* jfrU-W a/ 

foil ■hJ'/ii 
TAf] ifil IU 
b jr 

rto-Mun itrfjtiir 
Krx Sf.ii hinr 
m f pJwjlVJ 
o^unlHf Ui haw 
fliv own Anrtjfam 
and nrtH’ J hJi ■ ri^Jini.'. ji F-./i". ■ fl-rj'aj =,■ 

□ *vid FBipbr^hif— D^Mf t L&tk-.miln 5+fi/iM 
^ Mil^iu*« Wisconsin 53209 y 



Mark Pirt Tin, fin T ib - light it lam. 



Be a LOCKSMITH! 




Get into this booming high-profit business that r s 
Easy to learn —Easy to do — Easy on You! 

Never bstar* hflMc monty-maliing oppeirtunitita hecn to 
great fur qualified Locksmiths. Nsj w lucrative Wilt 
rock and key business has. multi plied a thousandfold at 
mill lens seek mo -re protection against aonming crima. 

Yat there's only one LDdumith far every 17,000 people' 

Woke Up lo 325 M an Hour — «v«n white iwningE 
Train FAST al Hamal 

You r# "m business" ready lo earn $iD to $ 26 . DO an 
hour a fa* days after you begin Foley- @e«saWs shorn- 
cut (ramirvg Take advance of today $ unprecedented 
opportunities in locksmilhing for year-round E^TRA IN- 
COME in spare time — or fulltime In a high-prufrt busi- 
ness of your own Hundreds wo ve trained hove none 
it So con YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials ano equipment, plus simple, NbatnaM les- 
sons, plus expert supervision, plus business-building 
guidance will enable you the KEEP THE MONEY 
COMING IN! Ideal for retiremenl — good jobs, loo. 

SEND FOP EXCITING FACTS— Hw Qblifitian 

Discover what's in LDcksmiltnng lor you — hwt Faley-Bfiliqw's 
rf-asler-loCksmilh-approfyed training can give you the obi I you 
can depwd On Id EARN MORE — ENJOY LIFE MORE 

tfl HIV ^ ^ M ALL SPECIAL TOOLS AND 

™ wk “W mA# r EDUIPMENT INCLUDED! 



* c , Included With Your 
Latfctmpth Twining 

I Mill SUR0LAR 

ALARM 

• ,Jw.-.xiWt and ■■cu’-nmr 

. IYNT1MI 

v Uj'n-ny 

IPI ill P H J * H N pi 

Biapljir. Hpld-Up 

- iiriD Fir R- A arm 

surviccpfl ind in- 
4 1 l-B l-i 0 n- Y hi s 
[■p __ v b i u a b i e m i » ti 

■ ¥ IrfTifl^ ifiwmcti&fi 

nci'u’J-Su all e0«cirI rgp-lE and 
t^pplms only Fpift|..tjel 5 aw oners 
lu-Ch e-HlErtji^« Training in 1 r - 1 1 
rjpiiJV t!SEKjnrting li«ld 41 H pfl^r Of 

y0ur Lsckunlh training 

ADVANCED Lcxhim jibing 
Haw Id changa Eamhlralhpna, In ■ 
*INl #nd Mn.lt* Sill. V*ub and 
e»nk Sift-Utpaall Gdjc IbcIi. 
V*u II rind *1 <a*c<nal Inland Ulan- 
■v prulii-lblp *ori. 



Thii Pn Khy MKMt to oh jHf 

atone art up to CW > -'■ yp’ ' . 

manto JIB /niff tocomff., , 

iBtf M irafl'f calf fiwMpeo 

tjr Mira w/fi y w ITatotoj . 

Find nut all about It! 

JurI till In and mail coupon brlaw iof wmd p^sl- 
nHh Ui rriLr^r full infi>rmaliun ind drtaJli bj 
nrturr dguII. M It TODAY! 



FOLEVBKLSAW INSTITL TE 

tMi Eguriatip FUf . Dinm 
K antaEi Cfly Mo 54 120 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



HU’un.Mtupmm 

UQ 1 EQUhTASLE Fit , DEFT. 1 1 Ml Ji 

■UUUJtS HIT. MO M im 

H YES. plejse send me m« FREE tnmkiet ttyt 
giv«s lull deuils aDout sta n^g ny wn business m 
Lockiinjihmg I und^tjnd there ie oo o^^Hdp 
and lhal nn sal^man will call 



tT?Jrt(DbeyOiU Own bDiS 

in i prniilaaie 5orel m( 

IK Funiimi DLff-iniw: d 
ygiK own PIUS syiipiRie 
ciiji-s on our 30 Ufljf 

NO AISH Trill OHeri 



f- MAIL THY.$ CPUPW FQR FRff FACTS!' — — i 

1 TRAIN AT HOME 1 
FOR A BETTER CAREER 

22 ways ICS can help you improve your Ufa 

Hush Irtc tadi inri esnr h'Dctiun an ha*> I rjn rrpn al hamt Wir (he 
:ji«1 1 Dht I uWbhUTO I im iW tt- IM sa-r:- 

ma n n'liv-fil mp CHECK WBOKCHT 

ICS ItlimillOMl CffTfiniijfHlBrfCBSdiwIi, ik^.Ftsu 

I ™ wpj Saurior P«nrrr r th , Ai r i a ifiSiS 
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tub util DCGRM rwum n»kis&f cf Mil f mrunuis 
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Weed Control Without 

Chemicals... wim the 

incredible mowing machine! 



FrCij/iDH L dt ’ 
bitfiNG kitmk «|i 






3^ 



Control wends on rowtMta md town 
edges, keufi tfush and sa^tmQs imrti 
las* ng over you land, harvrot sma?l 
grains and hay “all without mviion- 
mefil -damaging chemicals. Seif- 
propeMwf sickle bar mow harafles 
easily with individual Wtwcl steer- 
mg dutclvs Fioaimg Jfl ' srcklt 
_ _ kruto Facrwy dmeet piiH 4 

WAITE fD" OETJULtB L I fFMTUBI 



KIN CO 



Berpl 58&T. ETC N Pascal, 
31. Paul. MN 5S 1 CM fl 1 2*&*4 J88fl 



SATELLITE * 



CABLE T.V. 



FOR CATALOG SEMDS2 TO: 

DISTRIBUTORS 
507B SO. lOBlh 
SUITE #333 DEPT. PM 
OMAHA, ME 6111 37 

TO ORDER CALL: 

1 *300*435-7057 © 

1 *402-330+7673 
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■ Northern 

Handymans Headquarter* 

tt«T *75257 ^ 



5*nd Por yavt 






FREE 353 

ottwuni ' ;■ r r -> 




T«jh( , Pftrtt 4 
Equlp™rl 



Save 
20 to 
50% on: 



■ Power Tools 

■ Hand Tools 

■ Gas Engines 

■ Generators 

■ Hydraulic 
Ports 

■ Welders 




) Log Splitters 
end Equipment 
i Air Compressors 
and Air Tools 
i Trailers and 
Trailer ffcrts 
i AND MOPE! H 



The Handyman's 
Headquarters 



S *t+ 0«tf ? »li 
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Aluminum 
Fifljc-0 a Uidd4f ^ueisp* 

E^h pinl un be locked nln rany mjrihpr 

Tjl pcsii^na Ff|B mcrf .1 car trnrtk* 05 * 1 * 

and fi*43\ AppiQvtti 12Yi Foor Ladder 

Hum « ^9$97 

sm $104.99 

ISVi Foot FIoj O Ladder 
Irani ■ 15*1*3 

$125.99 




3 in 1 Air 
Compressed 
R’k j LMJk-rfKwfttod Dif 
gompreiacB. ■ ES-gMllcn air 
c^ry Epnfe #nd j lanktoa* 
ir ovnp^sw 115 VbRsL 
10 Apipa DefivW 2J0CFW 
al 40 PSl, 15 It m 1716 
flPW ULIIHQH3. 
il-n *15724 

u. $142.99 




9 HP. 

60 Gallon - 

Air ComprHMr 

T#g c^ndF. Bi rqfr 
s4bq? cowe*** "j±i 
id^urv rdlvP wmhra, 230 
nj CfM in *0 
PSi and 94 Cfm all IhD 
PSI A3ME rHied urU 
25-123"* $S" t+ 

Hem *t»M 

5.1. $449.99 




W" Alf Rnlthel 



Boll and r-aedte CGnstP-idicn 4 CFM ISO M 

35-40 Itn Idtm ’i ‘ B*f tnMI. H*m * 1575 

sm $22.99 

¥♦" Mini Al» n* (chflt 

Ctayetnpa 30 tl/lpa c* borqu* ar-q ?40 ftf»W «i|h 1 

CFM ntm #19711 



s** $22,99 



* h#nl n-l e^lLM 



Send ftw siPur FflEf f3S-Pagc- Dkjraurcr 
fools. Parts and Equioment Cara log' 

Nam _ 



Address 

C *7 

Slai* 



Zip 



Ntifttwm . Kay *75257, 

PO. 0On 1219, BumiVillr. MPJ 553^7-0219 



Northern 

~ -Handyman P s Headquarters, 

*75257 

TO ORDER CALL 
1 -BOO'533"5545 'n 



\2b 



PUNE • MOLD • S AW+SAND 




Power TOOLS 



feed 



L 



an 



Now ypu can use Ifil-s HhF gnwer-lHd shop l-j Sum rough 
lumber into moldings him, rirwring tormtuiB — ALL 
pcwular fljlltrns RlP-PiANE MOLD- SAND separably 
r>i in- c-innhinalipn rtilh a single mptor Low Cdll V-Du 
can own tins powcT 10nl tor Wily 550 DOWN' 

30^ay FREE Tjial! Bs ^% m 

NO OflIJOAFfON-HO SAIfiMAN Will CALL 




RUSH COUPON 
TODAY / 

r 



l«ln>l|l|i* c.n 
e.3m iquiiifru Pd dipt mis 
Xiruil CIIt. HD U 12 fl 

FDittf-nnsiw cn 

[« 301 [quiUDlc Hri., Deal SPiM I 

R-HilRl ClVf. Hn illfD 

¥ES r Please send me Complete facts aboul ■ 
PUta-MQUEF! SAWDER-SAW and details 
aboul 30-Day trial utter. 

MamE, 



J tit* 

- — * — - mmmmVm'mLm 1 



■ a<j unrigs lor Ire iiai'ci'-cli in + mn\s rt i;l* - -j 

■ piE- 4 'uiiU isd p«ae 4 i * > 3 % - 50 % anbUf uvr<> 

■ bin fri> luintiy iTurlm 

£pnC t3 l> 1 r-ir ancf p'j.t Ciror tzi 

SCATH€ 0 nALlT€ 0 OM€S 

PO Bok 6CB, Capriole, Cjilifor-niA. 950 in 
Phom Id PAX [JOB] 47G-BS09 



OLD COUHTET STYLE 

Wood Picnic Table 




I hr nnc ptn? r.ptf »nh jiiji ~m! hert Iv-t. ilui« in 

Twrtj. Imp yun A li?u< umpk jtjii. ih«i *tnrpnhlr h i j ■ h H 
P#Lh.f1 ricludn* k. A K.. end cJiU^ivhil B^iU hi lw m 
IlfiiLnir UMPimn*' 

f it I Fln -1 LIjll Mill hrtuin EnckrwCAtfL iir H IT 1*91 PP 

KftfcV KOBEhT tSCHUDV 

ITIP,V 12417 ADAMS 

ruhj VUCAIPA. CA 9IJW 



TELEPHONE LISTENING DEVICE 




IB 

?J 



jfi 

$ 



At L*rt « Nww Arntrinufr Simpf* 
04$ TURBINS 

JET ENGINE 



■ Ultd f ITPi *My M hiSliH* PlP«», 
UnfUl 11 ', pj Hi 1 , wt kl 1 * 4 . 
*U#Tl UlNPlIi 
>'hfH n^lvii 

SAHlaUH pi AtA-ri THDtiir IBU , ■! 

a! ■!■ ■ ■ ■ ■ . ■■hH m t' i 



W 

p 1? H.p, |d H | HfV^wt f>r 
iHnrfeai ■cl+njl^ ppn^ Mduilrl- 



■ 4 e. Pull ■!■ 
ill I Pf «lMi*Tl*jB 

UVbV SCJENTVFIC 



_ ...... . , . . ■*' !■!*• niiHi mimiti 

fur vh cn inuN rPoinu Htti, wirt 1 

i *tlllMd mir 



.Mflrtf 

■ l-r>l 3 k Ml"- 
. fr\vm 



til" 

ft Itia 11D4D mm. t.O. n. 

’BMVifr/TU- 





SATELLITE 

TV Save 30^-60% 



2 in-739 5331 

SKVVI&fcDN INC.* 

wia 53Ck.Lidf 

Ff PQUJ FALLBl UN WKT 



INSTALL OR UPDATE VOURSELF 




BASEMENT 

1 FLUSHES UP 

I Hu Pigging Up floors 
iniliPI It YhjitvII - Anywhirt 
Wrttfl MePbansn, in-c., CtpL 16 
, Bax 15133 ttrnpa. Horidi 





EASV TO CLEAAf 

POLYMAID 1 " MEXT.it 



GOVERNMENT 

SEIZED PROPERTY 



flinil MM SECRET RITE ALES 1 

‘r#r*l S’TifDl 'r^fcfr’-TW 

j ■ ■ -i tmlwmm In ffiri«il«JlaWBu| £hn-[Niii 
IHH fOu' C-n 1)14 01 ilKii P - P-qli-ff 

MFOeNATiQW 



(216) 453 3000 Ext A9352 
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Plenty of water, 
no water bills. 

Drink. Bathe. Splash. Water the garden. Wash the 
car. Do the laundry. Scrub the dog. Give the lawn a 
drink. Fill the pool. There's no limit to the wonderful 
things you can do when you have your own private 
water system and no water bills. 

Join the thousands of homeowners who have drilled their 
own water well to supplement their expensive city water. 

With a Hydra-Drill, you can drill your own water well 50- 
100-200 feel deep. It's as simple to operate as a power lawn 
mower. Don't wait for the next drought or big increase in your 
water bills. 

Get the facts. You owe it to yourself to 
find out about this practical, economical 
way to provide good, year 'round water 
for your home and garden. 







For a FREE BROCHURE, call today 
TOLL-FREE 1-80U-DEEPROCK (Ext.' 
7060) or mail coupon below. Learn how 
over 100,00b home water wells have been 
drilled this easy, low-cost way since 1962. 



"What a thrill to strike pure water at /ust 59 feet. 
Just think- -that sparkling water has been so 
dose ati these years. Now i can make good use 
of it r 

- P.H.. Minnesota 

"My fawn and garden benefit greatly from my 
750 gallon per hour weft t drilled 

- G.W.F-, New Jersey 



Everything you need to know to get the water 
you want, when you want it, and no water bills! 



FREE! 




How to Drill Your Own 
Water Well is a fully-illus- 
trated guide that shows 
you how lo attain 
water independence and 
get all the pure, fresh, 
chemical-free water 
you'll ever need. 



Far 20 -Minute 

VIDEOTAPE 

Send ' 5 (Refundable) 

OI&&6 DeepRock 



Call Toll-Free 
1 -800-DEEPR0CK 

(Ask for Operator 7060) 

Outside U.S.: Call 1*205-749-3377 

Or Clip Coupon ;irut Mm! r 



0 BBpHOCk 



7060 Andarion Road 
OpalifcB. Alabama 36BQ2 



□ YESf Send the FREE INFORMATION 
PACKAGE by First Class Mail, 

□ FREE f Mail to me Lhe illusUated guide 
How to Dritf Your Own W&ter Weft. 



Print Name 



Addre&s 



Cily ■ State >-' Zip 



Phone 





f 



J 



ODO-LIK 



STORAGE BOXES 

FOR SPORT/UTIUTY VEHICLES 

SECURED BEHIND 
THE WHEEL WELL, 

STOWAWAY 

Toois, Fish mg Tackle t 
Toys, Camera Gear, 

Maps, Papers, Hardware, 

Taw Chains, Snoiiv 

Chains and Mart?/ 



OVER 25 MODELS 

Btsj EJwj Bi imil u, Bronco n . 

CheTok«, Jiuzu Trooper. Morilero. 
RdiBtfr, P-.I I hrirkJfr Rjrn CluT^fr, 

Rorv^c Ro^r, £ 10 / 5-15 Chey 

JirTirhy, Suburban, S<-ucLiki 
SamuTJi, Toyota Four-Hunritr, 

T ayala LjnrfrruiH’r, W^igonPUr 

GATE "LI HE EL* 



1 pin? njip ,lj n'ofii=- lan\ shipping 
and handing. 

24 HR. ORDER LINE 
fr« 1-800-533-5436 

M*PE in USA 



TAILGATE COVERS 

New /ram Ljdb, tap Prefer * 

Joirgart? LL'irh r/Ws duroblfr §u\e tM^brr 
ciisrOfnlftdfor yyyr full f\?r Bronco 
or /full 5ri£ BftJJi r 



[C-kI*OmI VSSA MC CHECH 

CKLEHT CAPtP NO tSFfflATTOWO^TI / 



S-pSHun- At i> C**d 

vnn cNCi-ose Da* phunl/ 

UPS JUHHE tG * Off SHfflPIMiT 






ACO 7 a: 7 AA 
TFXaS OtlLY 




iaa j b run a 
V If a UNIT 




fOTM 





LIDO 



INCORPORATED 



13*15 TOPPEH CIRCLE *2 
SAN ANTONIO, TX 7123*4031 

L Uiul*rlwin CpUXJ^niHfEr I Jn+lnH tendon 

ifpK-r^cr r returel wk*i*n JO 4a^i ol pvrhHi 
'Mr it Irir-jhil Sffnd mrltinds Irc^n dvimmI 



TONNEAU 



WUAi A'AT^R 4S0 iFEaibTAh* ML C 




$349., to $399. 

mini full 



■ DURABLE E ntjinBefFBij nine layar cq-ifl Iflimn Ir.ti-J 
#*Tft A v « B'WAtlAd Tiny! 

* plAUtlFUi * iniih .n*-a& and uiiT 

* QP£NS W-rn QAS li'ui Uli&l 

* LOCUS rjilrilM PflP ry II HE If . 

* WORKS With Or aviEriaul be i <n*ii 

* SOLID Suppar" h much ax 4JJQ paM-noi 

* LA£f inilAllalibn in ju|l -Cf? rrnfi.i i*s- 

Call wr.it io f FHEf breKfcjri 1113* 53T-0I61 
y OADEAs Only i boo as s -s stg 
□AlilQfflMi: Cy«cinjiT 3 U 4 GiBtiwicN. Comalon C* WZW 




Motor Nevra 



Hemming* 

M/imr \Jmu^ 



Kins, loo, Dcfrt.JtTjH, Ben pi *14011. Vermntr 05201 





0/7 WZtee/s 



Parts, Accessories, Specialty 
and Performance Products 




MOBILE 

CAR WASH 

BUSINESS OF 
YOUR OWN 

Eom $25- $40/ hr. 
Part-time - Full- 
ILme. 



QnYipl^Fff DUElPSW syllabi equlpmanl - Irgm- 
hng “ marMIng — tO\m OldL ExcIuiIvb enir iytfi- 
cioni *qy iprneni. lisa ycKcr cai, •wan m piety p h> 
fc* V^ur Puilnew rtie (MOftti arn Priming 

lofs of oil kk>cH shopping ennrrax. upom 
gn-i alutw, alrporti, oonan i or mh*r iwotioni. 
Low biv«*1m«n1 - high Pwflt. INmncillon 
Pockog* 

IXPCf SS WASH INC. 

Wfl Ntaoofo Fail* Hv*. 

N Tprawando, N Y. 14I20-2M0 f 
flOO 26S 6792 1 716 flW 46*1^ 




EASY 

LOADER 


RAMPS 


PROTECT YOUR 
INVESTMENT; 

* .W 5 • MOMPIS 




Jw 


• UQTQR DIKES 


_-ll^ 




* runts 




L 


* S4-GIU(E ST1IL 


R% 




• JF1H CfllPTMCTlQll 




i 


* H4KPLES IJMU3 


CuUnr rii 


$150 


AHfi accEtfHf &VlA 


S^pN|:kHiiii| 


Safsco „ 


IDS t:noDi Hiiijir Rd. Cr^tn 1 

err owl n a i-he&bsmsco | 



Mini- Kars 




For complete catalog send J LOO to: 
Mini -Kars of America 
P.O. Box 675, Dp 42 
Garden City, KS 67846 



1 2S 



POPULAR MECHANICS * JULV 1986 





CLASSIFIED 

ADVERTISEMENTS 



Sophia -GrciiiDwi<cz r Classified Salts. Manager Dorothy Nolan. Classified Service Manager 
Rate: £7.35 per wgsrd peyote in advance each Insertion, Minimum inscrtiofi words. 

Bnld fare capitalized words — SI. QO per word additional, (First word sec in Bold Face at rn> 
extra charge. Zip Cede Free.) Centered Headlines in All Bold -Face Letters — $ 50 . 00 . 

The next available issue to p^ee an advertisement in America's No. 1 Classified Section is SEFEEMMR. The dosing is JULY 5th, 
Send reinjEtanoe payable and order to Popular Mechanics., Classified Department. 224 West 57t hi Street, Wew York, New York 10019- 
PlUftSC ?psdrea«i Hoadiflg udder whioJl ad is lo appear, As a cmusuiner wrvitg and in cooperation with our mail -order advertisers 
who yse post cifTiw ban add^s^es for tlwir cen^ntanc* Ln handling your order, Fbpular Mochamt^ 
maintains a register of such mail-order advertisers containing their- complete names and sLroet ad cremes. 

Advertisers using p.o Box fiiimbw must furnish complete- naalip and Kiwt address for our records. 

To avoid delay in the publication of your ad, please send samples and descriptive with your request 

Lr your ad does not state dearly what is being offered. 



PLEASE NOTE: WE HAVE 1*2 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER S MART 
HOOKS fi PUBUCATfONS 



"ACCOMPLISHING Anyltmg Y"j... Wnnl In Life Qogkkri 
I 5 . 0 D. Write #! 6 dri£k Pu :: hfhirig P.O B£>k 56 E Newman, CA 
56360 



MONEY MAKING RooKi, Rapans. M^rnuh. Magazines. 
52 .W - WalBOO. Boa ifrPM. RtChvlOw. IL & 2 B 77 



PlJfiUSH Your Book 1 Join ^u# jucgwsful All 

subject ihwled Publicity, adve-diSiflg beautifel book} 
Serxl lor racl-hlled booklet and free manuscript lepart. 
Cornnr, p* fl5S . Oepl PM 1 1 We 5.1 32 Sv «1 we* Ybin lOO&i 



"THE FIREWOOD CUTTERS GUB3E ,! How 10 lail tul, *piiL 
:lluStrjWe«tf LOflCHMiwUh inlbfflMtion 35 SO. £5 OT fcaSh. King 
Publishing- SO? floats #i4-Z. Eugene. OR 97101, 



IMPOTENCE: CURRENT DIAGNOSIS AND TREATMENT 

Wfrftan by an Amencan Board Or Urology owldied physi- 
cian Ihis r*w bwjhtet «S« 1 id*n holly proyid^ CiirrwU tnrtor- 
jnn'inn on impotent*. il? und Include 

data on fi now intKpeuVfiWi-. lafe. testify rifectiwg a cm 
surgical pwaeriptKMT product. Sand £i a 00 to: Chfcler 
Publish*^ Ca.PG Box 1583, D^st IB. Augusta CLA 30933 



too Nd^el w^ryi to make money a! h 6 m£l 154 patu 1 
pe^kJBnxxjA - Delograph^d by wntef-publisher ■ 35. O&cAe 
30 M Mnggwjn ESfeaccmsIield OueKwc- H 0 W <T? 



ADVANCED Poker St^ragy, 227 i 3 a#es. k 5 .S 3 . lames 

Bum^ Pam Am™c, Gtenpora. N J >3j&CiJ9 



SELURG PRGT0S - Make rrxxiey with your camera 
ihrpugh and rn^aiinB*. ftepoH indiwSfls ic-nds 

Of frfiotdgrnph* wpnfiprt, pnc*T: paid pnd more Send S3.K 
Hil Marla- Sales CO., 3162-FM AprflO SH . G-anhur, TX 
7^048 



fT S YOUR MOVE mguing ggida vpi'h hepe Ilia urpg rlnn t 
m S 3 . Bo-jc 23206 HID 2 San Jose . CA 55153 



COPY MACHINE REPAIR, uiff nn 8 aBics. SS.& 5 . 

Tn mei Ttehnicas Training, PO. BOk 79Q9d3, Daitur. 7a vn 
7537B-0B03 



KNOWLfH^Pb*^, Money From Iww L* Eiooks. 239 Usi 
(I.W. Topoclch Bcn 3 *&. 178 Gambotlom Waco, KenlvCky 

tOdsb. 



SMOKING URGE &igp ■! and b* Inw &*oOti and SASE 
r-sr Inelru^icnilfl. EasyTeoh. 0&k 5<H, Cor-anr, H.V 1i727. 
Mon^ 1 &ack gaaranlee 



TORCH TIPS. CwnplelL- guk!^ ur* gt Shis propane- torch 
Repair and main&ananoe, and hob&y project*, iih^ 
tr afced; 144 pp. Pardcover. $td.B 5 postpaid. Dorison i ’tousa 
PUbi^kiens, 51 S4 Jflfmirs. Artmufl. BogIph. MA 021 lft 



POPULAR MECHANICS "PLANS AND IDEAS" CATALOG 

— Huntirada p: rosai on woe^ahop proven, ^Sana fe- snnp 
ioo^. ElPreg^ bos:s. lumdure, ioya — ^ust aiKKn 

averym^! X? POPULAR MICHANlCS, P.O, 

BOX. 1014 , RADIO CtTY ST A., NEW VORK, H.V, 



CATALOGS 



STAWLfeSS Stena Hgrdwjr*, CiM^og S2.® Classic 

Cf^jjsia. P.O. Bax SJPM. Okn«™, N_ S0C3S 



FLAGS! FLAGS' - FLAGS A FLAGPOLES! Affl4ri£dn, Slaie, 
Ref^iona, Por&tgn 0 #dor by Fhoii& 7 -BM- 274 - 7 W 1 Or 
Write F Of m & CATAL&SI LIBERTY aju& Box *2* PW, 
Rwdsdvrfl. Yft M9K. vsw pud Magteficard Accephed 



FLAGS FLAGPOLES - Calaiog S 2 Q 0 . All American Flags. 
! 09 M lioulh Luc* flKSbnr^ E^fh, CA W2TT. 400 - 44 *. 
FLAG 



buy knives, amiflv stems ai s.i^ up to 

IC'- HggRi8el«1ion. Sati4l®r|ion Guaranteed PastSefMGC 
FREE C^ialog. Smoky Mhmllin iCmfn \toks, PO. Gqra 
4 ^ 4750 . Sev*rtille. TN JFS 64 



PORTER'S FREE PHOTO-VI JJEO CATALOG 
BEST in BH! InduAtry. J 00& Brand namns. uninuij ?nd 
uhL-fiLdl '!■-.■ ins. diSbmjrll pFT^ei tow f Fiat aervicK Fix- Free 
tapy #ple. Poder'a Camera ore, Box 623 . Qapt. PM, Cedar 
Fal=3. SA (K phone: T-K»-K 3 - 3 Wt 



REGARD yovraefl. tova n tna- gadga®, imiSii-occasswi ser- 
*bnel and gifl He^-vs GolPiTiii tarlaloig tl-W- (reaundaUe^ 
Eitpr^Sy Ytwte. ?S 1 S N.E Third CwjU. ^ 33 ?. Boston 
Beach, RuruSfl 334J5- 



BOOMEftAfWiS . . HFTECH RETURNS S' Pol^MlXMiato. 
ftBS: w«xl Wd« 4 f's 8 s«t Gcpileal Proven. IncrKbMe Sswrt' 
I960 FREEI &wtnt«angMan. l«frt N 3ncL 

MonroaLA 7 I 201 h |222 



AUTOMOBJLES 



IS i t sma 'irot ran buy [aepe Sor under S2W through Ihe 
U S. GOvernnity'-l 1 On I Kin lacJs Ipday 1 paM 1 > 5 lf> 745 < 1 14 ? 
ixf. 7133 



SUMMER Cariigle Collector Car Ftea Marksl. Juty 22-21. 
Gjrhtiv Ponns^lvflnia Fxrrgrdi^dS, Win gng nf tbr <jg c^lec- 
lor cars. lnr*rmili#i: Phone: (717)215-7655 



SUCK SO FOR LESS. $31 p,pd 133 COO- Cu.i-:t!y d«- 
counts B5.J SiXKMJ Ilea, PO. Sox 7733. San Jose. CA® ISO 
cw 1 >* 00 -L£SS WEAr. |[n CA * 0 i- 7 SHj 846 K 



PAY LOWEST PRICE FO* YOUR NOT NEW CAR tffi 
TRUCK. BOOKLET EXPLAINS HOW. fc34» TO: CAR- 
FttaJER. P.O. BOX BUA. HALL5TEAD. PA 18022 



AN INSIDER'S GUIDE FOR NEW CAR BUYERS Vid*c1*pfl 
can ’na^ie yau li-bK-s un yuiiE rm-jet cmt purchyxe- Lx-aJat^r 
mtesis. £IMF Sand 123.® ■ Sa F^Hld VIDEO ACT1 YE, P.O 
Box tte Wcrnlbridge. Rj 0 7 lYj& 3peci*y VHS or -Bate. Cradil 
Curd Order? - Cal! 3)1-t424O&0 



SUCK SO GUARANTEED LOWEST PRICE! $rt W lull 
p^ ad l 7 T->. issu^or call 1 - 600 - 525-5624 in Ca^ir t-BOO- 233 - 



-nCPLACHKNT DASH COVERS" Fisa CnKkad Ongina»! 
Fr*± DrLiLH.j-.-es DASH, DofU ^22iP4A. Fiiriiold, 4H 7£C$& 



MAKE mone^- In y&o« own -auiomobita S?js-i!as9. An 
iiTTifpLji? app&Hunlty lo sell luxurv cars. Ho inwslmanl! 

OpHrfl»!o Irpm hom* 1 Nn-*' teflon lalls YOU ev^ylhing you 
naed Ed knew. Frea delails 1 DE$ Luxury DfSK 2'P^l 

CKOnsvil^fl. MD 21 2-23 



SEIZED sn ^oia^i^twii Na«coi>os- Raids! ! Atriornottlen 
VAnj fymUure . Thpysa^O^lwsleriijs. 0uy 

Dirt Cheap - Hestl! tor D:g PioHial Frew ^fwigrmptipn 21flL 
4^3-HJOO. Ext AB332 



ATTENTION GM CAR OWNERS! Having cumpuiw pmti- 
lefitt^ Dd yOu kAnw huw Id- u^i yOur <thn?k vngina (ighlT 
Anyone can reed Ihen own impure? codas! SAVE MONEY 
oni luturc aulc nepei^! 1 For Pf^E ^olomratipn. ^ole lo 
C-Prom Co . 621 Wd-7 Cavalry. GordMI. OK 73632 



VAPOR Ctfr&u-KU* Tr^a WPG Tryw ^IgrrrfltiDn. M0A. 
R2 RV. Ruling Gwi. MD 603G4 



OWN A FREE PORSCHE. Sand £5 10 : Myriad Co , 3322 
Greenwood N.. SaatPe. WA 93 HH 



RP*rt 3 s Ftestore AfKiooe Cara, Trueka. Ri*pon. 16 H>. Gaia, 
P.O Box l». P^dwo. LBBh S 4332 



AUTO iLPPLlES A EOLPMEAfT 



"STOP THEITT DtSCOWNECTS CIRCUJTfc III .OB POST- 
PAID* "PATTEBY HASTE ft SWITCH^ 23 Bwchniil DM«. 
Wllinghrarn, Nitw Jar$vy 0604^ 



PARTS-: Arrtry Jncp nmri ’rue r. party Gpirp P:t r l^ A 
EquipiTtenl CO.. P.Q. SOx 751 1 Lescirtgion, KaniaChy AOS07- 
0751 



&HTN5H s^KNlatar p&m - Hesity. Jaguif. MG Triumph 
Celalog S7iXi. Spons Csaeeics. 512 Po*i Read &epl. FM 
OMiken. CT 06020 &m\ 055-6731 



VIDEO hdw Id aarYiOq General MuGOrs cam §19 V-ijiA' 
MC AutoVlto- 1 - 615 - 642-6707 



WE eATTERY REJUVENATOFI!! Amai^ScwiRlilsie For- 
mylip. Brings p«d federy tolrfiff Saliifetrlidii SlMJ-an- 
Jistid CMy ^.an Interm«1»0ff4i CMpt: PV-fli. Pojt 1»1. 
HarrlBon, Art. 72HI1 F«e WormaUeft. 



BE PREPARED 1 SAVE YOUR TRIP. R*Md H^aard Kd. Fntf 
Aid Kite FREE infarmaMon, Nor'Wesl. D-21 P.O. Boxefi446, 
Seabla Waah tfciBS 



"tTtiCKS Of THE TRADE ' remealsd Uy ve^en auio 
mtdhlinic lor non p&T^e Wnte ?pr delilll. 

Amen tan Pacific Pj^fi-Hing. 16107 Sherman Wary. A Jl? 
PM1. Van Nuya, CA 91406 



DOtfT TH ROW TT OUTf CoHadOTi 1 Sa&-137$ Aulii 

gwitfim manutTi Mgkw A Rfi» Guide - 1300 VMS 
PobliCat^na, Edx 565 Dmavan, IL gl73l 



it M> SUSSTtTIJTE |Champlon proveei), bdUle (traata 15 
g^km*k$4 50.|i2 tor Aulo Spedaltte4.RFLi Box S2AA. 
s^lddn, IA 51301 



EOUALIZE-A*! Inhalee F^ats Fmi and Eaay. No dte^roun 
cinj dr pumps Se^d t&? or S5 lor Hbn-To Inftwwnallon. 
51 wr p.o Ptoca.WV»159 



TmKK^Fwm&sum^ 



ATTENTION ALL YOU TRUCK SDFPUER5 Of PARTS, 
ETC. IF YOU READ OUR IHSPIAY ADS YWLL FW4> THAT 
FM tS &KMN TRUCK ADVERTISING. HDW YOU KNOW 
WHEN PfWLI BUT TRUCKS EVENTUALLY THEY WILL 
NEED PARTS AND SUPPLIES. SO- JOB* US BY AOVERRSL 

inG Your products in this cqluhni rrs a new 
OLASBI^CATWN JUST FOR YOU! PM HEADERS DD RE- 
SPOND, SEND ORDERS TO:; PM CLASSIFIED 221 W &7TH 
BT. NEW YQffiK s NY IDBlS. 



POP'D LA #1 MECHANICS A JULY I 1 29 










BICYCLES, SUPPLIES 



FREE Drilail** Panted Aula malic Bur/clit ^r^n^misa^ril 
EASE. Bfll tt.flft* 15505 Hf&OklvP. N.V, 112IS. 



MOTORCYCLES, MOTOMCOOTEIK & 

SUPPLES 



SO lEAPtTS^MInmiStes. A1* ■: Kii&, Pahs, Engles Lcwesi 
PmoB*. Larym Selection SO Pg^p- CiUaios? S3 CO 
Rn'unrlntilf: ftpil VYgild Or,/. C. 14<iH Mfnrtgr Am. 
Paines^le. Ohio 44tf77 



WlATfOftf, HANG &JDWG 



OtSI&K&iii d AirplJinOT ^ng Gilders Simplified puWi- 
catinn& brochure 2?*z McCoy A'rtraM. Suita 2*% Slew J, 
Mdnhj Hari Beach. CA 9025a 



HEUCWTEfl E^lhu&nate ^ws^pteto sms rolomead 
plp^* a^aitabl* Mfid S5 fd* inlgrrHtign. ItfWH Entgrprim. 
Bdk IP? Fa- r n£in! Minn bflOjll 



AJftCfUFT MECHANIC tN 1 VEAR! Unique pwlltai Ira,*- 
ing because our achoo* is oombined with our repair Nation. 
Claras Ending January, M*rfh, June, Sflglgmlwi ■ PAK^TA 
AERO TECH, ma fir Field, F-Srg* ND 53102. 701-217-5305 



AtftflGATS— Jicv-irgrfln Complex Modti& flaps. KUs, 
piopHi'-'ini Engines. SuppJwix. CMMfi# $3 00 Spartioah 
6031 “PM Meeker, aklshofiii 74555 



flUHD mewnsrv* Two Peace Heiacopter Powered by 
U«zd> Rplary Engine Infcpjg* $lQ 00 H*l!%optete 
FO Bd* 396. Da*rille. W^jia *6132 



PROPELLERS 



PROPELLERS Igr Hnvpmrafl llflralightx, KpmpbcnllS- 
Wind Ganerato-rS, MlflrrttaEififi $200. Ae* 0 lM, Rl. 1 Bfla. 
1«5 l Quinlan. TX 7&A74 ?1 4-447^610 



THE LAST PH DP YQ1TLL EVER BOY - FifrifiiulifirtAry 
CQtfpusiie edjusfflMe pitch. any sue Satraraciion gu^aiv 
lead or >ey &acA. Info £3.0f> API. P.O 0<w 70i. Ctear 
Lake. IA4W6.070T liiSl OT'Htt 



smcE a ajtron ajjts 



NASA emblems, loys. $ihs. collectibles. Caaatog $2 00 
fietandable C&1 1 l?c tor Trends B*x3«s Gaytan. Ohio *54® 



OFFICIAL 'HA5A' PRODUCT^ FREE CATALOG! FOB 

SlOC. Titusville. FL ®?63 



HOVER OT AFT 



HOVERCRAFT Ptam All C*Epi£g llJQO. Wn«*f»l 
Fte*areraft, Box 2B1. Cordova. Illinois- 61242 



AEROCAR Anw»*K) hto^efcratt buih easily with ordinary 
loofe Law^niwrer angro power Carnes on® man plus 
rkmete, Elias Ifirwird bifcckw^tf Sideways tiwSr land a-.w*-- 
warier Complete fonssruolioft g^ana and brochure. $10.95. 
Aero-Projects. Box 5116PM. Clinton. New Jerwy OaM® 



BaRTLETT Flying Sauce* Uflna-L^ Hovcrcran featured 
In Pgtumtnlpry Film F^rpe Beygibs* ‘ Powered By Qrdb- 
nary i_aw^ Mower Engine. Complete Plana $iia DO s«id T*: 
Herb- Bedian. P 0. So* l^M. Sil^rpaie. wa US3B3 



PU4*? 4 PVHI PC ATIDNS Catalog. 41.00 
Lsmnmg Ac k mdlfljw , .:p«. E$nn 27$$:> Lanvnig, Michigan 46^9 



PEOASUS: Momr O^ir parking Igt® ck =LirfAW 

hut Hu! iL^cl >t Jird Burfd i! yi?ur:;i? I Inr abaul 5'50wor1I: -Of 
plywood it?Kl pa-:ni mk f an di lawnrnowa* The 

Pagw: js.h«s n /.fi Dip. andlKivars Hi ni:aw lhn ground. A 
ga&s-n eP ra^ulw gas- provide* 5 .Ncn^s oF rising nme PC- 
■ SSi.^ Send Order Tg: Pgpylw Mip;hpnic3j Pd- 
1014, Rad-.-O City 54P1ion. Na« YoA, MV 1Q1Q1 



CBS, RAWO 4 HAM EQUPMENT 



scahmr^ ce » owounced. im h h rawdsales 

1452 Oakland, DaJhkoah, W! 54901 



SECRET CB PUBLICATIONS (modifications, &chtirnatiea 
alo.f. Kiis FM pans accesso nes. tockL. Catalog Si.DD 
Selrran Enlsrofisafi. P.O. Box BIBB 1 Coqsus Chnati. Texas 
7*41 J. 571*53-293* 



SCANNING Radios, Mar-rm F-adiM NPR, Bo* 19234FM. 
Dewar. CDB^iS 



ElECroOMCS 



BUZZ -OFF Fli^lrnnir Mg^uiSg Re-^llr-r kjeflQK bilmg 
fl'mqw ilMS away wherewrf you go- S?M rfua 52 K 5\n 
L A Wriaht 11 Co . 3H41 ^.Ikerson, P#rnj CA 



1^0 POPULAR MECHANICS • JULY 1 968 



BUGEIB? WtflETAPPEO? Hmd out r«t> Gmmieimta- 
Syrpii equ^Tipnr ulplgg St Capn FilpcSrgnigt Bqk 5lS^P 
Sayfiold, CO 61 122 



NIGHT VISION SCOPES. Reconditioned Mitrtary uhila 

iolb Ss^ight PTd InrrenM- iAc-iive! Cfl^r^pgr& 

|4 (£ STAr-JU C-Dmpnnrrris, P 0 Ban f&'n. Her- fl^rri;L- -3-r?" 
CAB2412, <|7U> ffl3.2723. 



TELEPrlONE IAP. McndOr Raam v.t TalcpNcinr Cfiawar- 
aanona. w*ge UnlimileP I I800t NfcD-TAfS 



fLECTR0k»€ HHe 1 VckceOts-au^rs PM Bugs.^eteEhone 
Iransmitlera, Phpry Snpfip* 1 Mgr*! CSlak^ J>i M nANPa 
Eleclidnic;;, Bdh 25647. &epl IfrF Tnmpfi-. AZ d!3-2H2 



OtTECTlOW - Sorveillarji:E i [ DefajggpflflL KH* Latest Hlgh- 
T eoti. Carfalofl 3? 00 Cfeleciion Sywenvs.. 251 5 E. inomas, V6- 
664B, PhwniK.AZ SM16 



FM TRANSMITTER kil $1 3 95. Over 7D hi-[«h km - AuriiA- 
home - auto - industrial - computer mleflace. Datak^ue 
Si O0 1 ELECTflOMC. POS *4247. Oamier. GO 

»»i 303^96-5544 



ELECTRONICS- FOR SECURITY, COUNT ERBURVEIL- 
LANCE AND PERSONAL PflCtECTTON CATALOG. $1, 

muhtehex, m* mn, mnstomalgUj m but 



LASERS. SvfiHui lor Irefl catelo^ write. MWK Muiinn, 
lCM Bali Anaheim. Ca3 3^04 



‘ CONVERT 1 2^ D C ime 12CW A C ' ©<j« fcmerte^ Using 
CUnlPn*n,(rWicpehiix4C^pdnmnlil. NawBdOlek*l*l Ftr*^r 
iul. PraclBcal Knowledge Send i7. 96 To. Sian Freeman. 3B9 
Z*md«ki RL* Cn^hafe 5 . wA 345M 



COMPUTERS A SOFTWARE 



ShEU* lor rns persorvai compute*. 6' tail 24' wide eeauti- 
li.il wnod finish Send 52^0 for Id RlBCktngn 

Video TIM Aier, P 0. 8d«1359&. DWrOiE, Ml 4^2 13. Depr IDS 



OASilCVKOi 



PHM CATALOG - System, upgrade*. SAVE $Ui Hous- 
lon. Unden Chasurraji Elc 3KVVISJ0N, 2&*7 Callegaway 
Fergus- FiJfes, MN 56537- ?1 6.739*^7 



STEREO, CASSETTE TAPES, ETC. 



■SCRAMBLE FACTS" Cell 7*S-34M130 to Ntti J 3 
minute weekly program on in« laleat dtewnopmFKiiB m me 

StiZMlita mdusl.iy 



TH0U4ANW OF OUBliSr H*rd-l0-1ind 44 rpm hit iec^ 
from lti& i.Tn 4d vnnra including pap country, roeft n'vf ^o.il 
Sand SJ.W Igr ^lelog bg Amgnwn Pie. P0- &dx 96*59. 
Dept. Pf W Lek CA 90066 



TV 4 VDEO EQUIPMENT 

NOra?i USE OF CONTAIN HE MS IN this 
CLASSIFICATION REQUWE& STATION 
AUTHORIZATION 



CAHLt r.V. feOU|Fil*ENT Jerr-gld, Z*r^tA Bc^nfifit Atlan 
lla, HuTilin Oii* FulUin; Ftemnlns And Mcy»n p C-O-D "sj siceepfl 
ed Dealer* Wanted Frans-- World Cable Cc F-BffljHi^2-9333 



CABLE TV Cd^ivAdigrl $ Premium EqurpmiTiL. One Yiwr 
Wefranty Catalog t2.D& L^a Elee^enits 527 Third A*e 
SlNle £26PM. Now Vork. NV 1CO16. In.1rwmgtc<n rlllj 033- 
3544;Ordfti5 only ’•#»*?>! 1*1 



C AJBLE fY CONVERTERS- Scienlihc Atlanta Jerroid. ObA. 
Zon-H" Hpmlin. Mwty gttigr* "NE*" WCOHOFFCR Th* 
Copy Killer 1 . Vi&t W C & Ann Sr: 1-fl0fr22fl-7K2a EiB IrtC., 
*030 SBau-C-fluft Cr. tegar.. MN 55i£3. 



CABLE t,V. FFO&UCT5 REPAIRED Call Sal Sterv 1-512- 

536-1*33 



VIDEOTAPE REPAIR KIT PetmaiMhtly repair your VMS or 
ftete tepnas Easy inatr^ngna SS.9& plv* Si OP handling 
Califurnifr maid ShB add Sl-yS salt* Ij:h Eh Camon 
Company, P.O. ETON 12 ^pm. CiU^ City, CA BQZ32 



REMOTE CONTROL ONGANtZER g-Maa»-li -»jH M*me- 
From Mgir Detriment ^loem F0-1 Inf^rmalion Seeo 
LSASE *«Kf E1.0D to. Jdx PrddiMte, 3422 INica 51 . OefiWir. 
CO HSU 



CA&LI TVCcmwflrtfln. Fillem Igr bwping pnyeh^iwel. 1- 
31^97M3M. 



VIDCQCYPHEfl SATELLITE DESCRAMBLER GctermiHici 
iComptete Sel Audio and videol #*ana Usl. Muc-h More 
$14 95 The Stag* Poor Vsggg, P.Q Dgw $7$. Bufrqwiilfr, NC 
26714 



T.V Tunable N:>U:h FHter^, Drdrt-.ifA $1^Q. D.K. Video, 
63-6325. Margffle FL 33063 1-(305)-752-9202 



CAMPERS A TRAILERS— KITS, PLANS 



BUILD V&DR OWH - Travel Toiler - F^hh Wheeter - 
Mgterh^me ■ Csmpei Pic*up &wer - P?ans - PaTlemE - Ana - 
CAtelfrcj $1 GIbii-L R V'j, 9151PM Rwecrgn* Rnx 16Q4. 
BfliniOVrtr. CA 9D7-M. 



itS; TRAILER f IANS Mdorcyde. UINHy. Gar, Ccnslmc- 
rig.n.Slicflg Si^miingd, gw>d Stroking ea&^v&y*it Catalog 
$4.00 |Rnfurtd«bW. Tag Ak»ig Bax 1*. 'id?. $ihm, OR 37 M 



AFFORDABLE- Toiler Ki^, CHfiAP. Brodmre. AFC. PC 
Bok 1047, $andi^ky. Ohig 446*0 



TTlAi-BI nflLRTS 



TRAILER Padt Vjny Mii'd Tc<* Fm| Pnrls 52 PA^Ctelldg 
$2.0Q. Dye-ii Tfailirt, 13Q6 Auburn Rd., Rd(bd 4 ter, Michigan 
40063 



BOATS, OUTBOARD^ TRAILERS, A 
KITS 



BOAT KITS - PLANS - PATTERNS ■ Plyw^r ■ VUoad 
Epjjcy - f i&erglas-j - Sleel - Aluminum - WORLD'S LARGEST 
CDMRk^TULiNC - S'-’TO S^shoata - Powerboats -Cruiee^ ■ 
$pc>nbdei$- - HOL£teb 4 n 1 $. « Hydrppllmee ■ TtnwHhulls 1 
Runascute - DucUKhite - Cenwa - Kayaks - Dories - Pran»- 
MuUihuiit - CATA1GG !3.Kf [Am™** 65 001 includes 
in*#rrrauor<3i Caiflioo and Sugsi^es Cate^ogi (EpoviBa 
Fibargiaay* ?lg4Hipn Fg^mL-ROOK 'Afnalr^iF idmg'' 

SE-OC - CLARKCRAFT. 1fl-P AquaUmn, Tpne^snda. NY 
141S0 



BOAT PLANS - PATTERNS -- KJTS- Hundr^^rd^ign? ■ 
7 -S5' - Sailboats- - f^werttcats-S portly sera - Hnusebaats - 
f owbeet-s - DiKkbMH ■ Bassboala - Canoe* ■ Kayaks - 

Hydngijlnn?* ■ 1>gnw ■ Soal^ilprE - Simpip OQftfliuctinn 
prort-i in^rucildna - Tranv&ndou* Gnomic i6C- 

CATALOG $3.M (9* -0O Aj=rrmari^ - Inci jcaa Ffee ■ Boafl- 
Swisdin®Suppli» , ‘ciflaiog- Fihqfgfijsa- Fwioninpe-Glupi. 
Bgnk$. R^^lulK^idry Pr.m, - g r p Pyjtyyhic-id ' m^nypl Sx 00 
GLEN-L 9152 Rcucum, BOic r&QmP Qellridwer. CA 
90706 



EVWRUOES ■ NEW 1^ ea^aina - Top Brands ail 
$Lza^- . . $2.09 handling . Soott MgCulIggh pprte - 
LlecUa Marine 510 Merrick Read. Lynbrddk. New Ydrfc 
11&M 



CLEAN Fibergla^; bpjiEs quickly &end $>.00 TtW^Pd 
BOX 444. Arcadia-. W 4BD30 



aihbOat puma. WWP64LEIIS, PARTS. New ^ w 

ir.ro 51.00 flWA. fOB 34 7E, Morgan. UT &4050 



OUTDOOR EQUPMENT 



PICNtC TABLE. SlQwdfwmy P+thid Table \a a de«:r cine- 
piKeatesign Phattc-UK-sihe ^sciaeu? tor con venlefU storage 
Easy to Drnld (PC-i7'i6‘$§94fc &^ng grde+ i&- Foputer 
Mechanic! P.D. Gdh 16-14, Rifadid Ccly Si a I. cm H«w Ygrh, NY 
icnfri 



ATHLETK EQUIPMENT AND BODY 
BULDMG COURSES 



fltGG&R. Pcwflriul M m ^I^ ■ f«terl* fro* Booklel'' 
UniverftflJ. Sqa 6694 A Dislrc:”. Michigan 4B240- 



HUJNSS’-FU LeBiona. S*rsd Si GO lor Postage McLraa 
flax 1755.. Dcpl PMft6G. Honnlulu, hbrwaii 9&a0fi 



IWJSCSuES. Buik-SlaengiJn Faeri Free 

Tr>nd, Rpb 12544V, Ri^&igPi, NC ?7B0& 



BIGGER, 5boi>ger Mu^clea-Gu&rinte^d! 1 F-aate* Eas+ei 
Etelpilv 1 CMirnate Budytiuildieg ©g JC JK67A ftehimg^g. 
Mwytend 2 1284-0317 



HJMjDS lAas?- Nalu^i teay vghims^ 6arK--C0D 
SM.0& N 650E,WdH™l>r..Sten*VisU Ans mm 



SPORTING GOODS AND EOUPMENT 



WEtGJ-ETLHnTflD benches ^i^hlnfei, weighs, other 
eqqipwnnnt broowre Bmxon'E Gym Squuomem. 

Fudc-rui Hii Rd. Milfnrd, N.h. 93055 



FISHiWCi, TADCLE, LURES 



FREE S#\M&t Vrftrld Catalog over im mo^te 25 shapes 
Carmen 1. bo«- 22DFM Wa si TCewicn. PA 1&D69 



GUNS, DECOYS, HUfttflUG 



BEEMftN AIRGUN5. SHALL BDHE RIFLES. 

MATCH SEMI-AUTO PISTOLS HAOHUH SLINGSHOT. 
C^ra-ii^piJ best prices Is* 1*0 «ery hnzftt Beeman, Fein- 
mirh =-ju Wuihrauch MTeblny, Kpigg, Un*qw 5 L jrgegt U.S 
■f'vSiMcJy ui hLp^vj teb#$4bED64 grid pr^cjicin pellllE 
II Lifetime ilepi - FdliCy Only rarfbfy aul?ic:vetfl di$Eribg> 
trcn anUservce in U.S tor above guns Finance SufiJ fa 
AirstfrVh'rarm information. regularly t2 Anh mention 
pf*ode P»*C A<MSi for Ibi, 1 Et c*a*s mail iteeman. 3*4<F- 
PMC AirtP^v. Simla Rgw. C*W . 9540J. (TOT l$7&*&«5 [24 
hour*! 



EftGlF^. MOTORS 



BUY WHOLESALES 184 PAGE ILLUSTRATED CATALOG 
OF REPAIR PART5 FDR POWER AMD NOW- POWER OUT- 
DOQft EQUIPMENT Paris N>r Small tr^inea Lawn ana 
Gsr-dsei Equipment, Ch»ins»wg. Kad& Mmabikea. More 
lnrigdc& Service Mg-ig^ls SjpKia-tly Tgols. Accewonei 
Sand 34 .{HI S*v-Qn-P*i*. P.D. Dial 4&?J1 Pcs« P 
Somerville MA02H5 



JETangmes. Dyna*ete$'i9&.t}0. h*<bQnwL&23-3&]* pl*^ 
M50O Urni'lgrbin^B catafog £& 00 DoYtetet ■**! 5- San 
Janinco P404H, Hbu$Dgn, TfliSSi TJlVW- 



WANTED - OETRCKt DlESEL t« mi ECTOFt CORES. Catr 
Ptps, Hgnter (8001 321-421)4 



TOOLS FOR SALE 



bolts, SCREWS. TOOLS, WHOLESALE, DIRECT. Guai- 
isNJrt^d Cauwq 5 ? GO (Raf^KiabiB| C#m*lgl, Dam 44 . Bon 
85, Bristol WiBKklim 531 D* 



POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST 
FREE CATALOG. BEAVER TOOLS. CALL FREE 1 -600-992- 
2*77. 



&ERMAW Lacl^e 5>12' Hiflii fl&Curaty. Write: CAR 
Industrial. 55 SO Cemios *F. Cypress. CA 90530 |71*j- 39S- 

ms 



PROFSSSKSWAi TOOLS- USTHBUTOA CATALOG 
51* PflOTECH TOOLS, TURTLE BEACH, &.£, 29579- 
WJ 



UPHOiSTt/IY SEWING MACHINES 



UPHOLSTERING nuppl:^, Iggl?, labriw. vinyl JJ 1 01 
cawing Variety PrMfum, Depi PM Pnsc $fcri UHhmp 
Vrflage, Ml 48076-0568. (31 3| 433-3358 



UPHK5L9TEKY Sewing M&thlnsi wish Waikai$ F am. C<*n. 
piela mady ia use-qnty St^OGO. Thompson M<kkI FW301- 
AVAIUIBU FROM YOtlfl LOCAL 0f AL&R, or mder d-rat 
(M*M*r Ch^rg^YksfJ. Da$hg M6& Inc. RQ to 1Z110. 
LubbOtk, Tflia* 10452-Phgnv |l»6| 744-6774 



MACHWET7Y, TOOLS & SUPPLES 



ELECTROMECHANICAL B&dflettCBflBi&gil.M. Inventor* 
HEAfdwAre, to 84£0G Anahpim Calif S?Al? 



NON-COflROfflYE TOOLBOX. toubte-Wslitf heavy plas- 

1*C. Wtm'1 da'niUj«! hrfffCav Rpmpvpble |r*y Jl "m lflr* (j- 

$11.95 - $3.80 lapping. Maney Bitek Caua?JinUje Vilfugp 

I te&se. Bd)i nil. Maplewood. N.J DTTHO. 



BEST Poem. WoDdwa#Aa»s UaehlnerY C&latog, Fr*a 
Mn-^iliioan. PMG3S. Johnsor, Cdy. U T. fc37S0 



SHALL FOUN&Hlf Furnaoei Frs« licgr^ture 

Pyramid Pfoduch 3738 Soulh rihAwenua. FTinema Anionn 
flam 



"SHA^EHERS REPOST' MontWy 

Shiirxwning Guidebook. Atip^WjIi Chad FrmdGta '-j. Skag 
CMdpany. Dfepl PM7, P.O. ^?5&9 MN 5642? 



LATTiig.M!iiL Tools K^wca*B*>GSiO0 BIl* Ridge, Ben 
S3iV Huprirann WV 2552* 



LATHES 1 1NDUSTRIAL HGaflY FROUmj flC, METALS. 
SUPPLIES LARGE CATALOG 32.00. CAMPBELL TOOLS 
35 h I VEAfi SMOO-0 SELMA R0. SPRINGFIELD. OHIO 
45505. 1-41H2MSV1 



STE5L. Algrmngm Brass— Sh&e;. 8ar. Shop Suppllea, 
Rla#l± Vfrtit: CEL RR1. Dph 183. Ciinwran, lL 61423 

4" METAL Cgiting LftHhr? S iG*4 bO Taig. 1*0*9 Pf-Mlor. 
CA 91748 



LUMBERJACK £h;i-n saw ^awmdl^- B-r^ywn 

Srqjjinwring. 6 q)i *8. Wear F^nl. CA 95355 



BAND SAW null Of Circular. &-15H.P., 0-i'd SI SO 80. 
Lilarilgr# £3.08. Pians £?6 GO. S&3& Cortatrueiora, 79 Fortes 
El, E,hi H^rd-CT 06106 



BANDSAW BLACCSl A*ty Skae. Free Ataralgre Sing Stow, 
6541 Tidtiw^lar I>ivd Nqrlplk, Vifig-inm JJgiQP 



CARPENTERS Hi^d WgrkMS G(M gr^p on h*m- 

mesa, altavele. a'K«a- #ic. Helps prtrtnr caAi^At. bli^iM^ 
IV^TQ'IIL S2.00 WOCdkfOim Lhltfpriiefj. P.O, B*k 1534 
Walnut. Calilomls 91789 



RUN Th-ea-P?*mfr Matorl On Single Phaar, Br^chum 
il.fflj. Mciars, to 63L&GZ5, Ma?gsie, FL 33063 l-l305)-75a- 
SSOfi 



ENERGY WWG 



REDUCE SUM HER COOLING COSTItl InFcrmaiiend Send 
SASE TO: A^rco. Z5I9 Hel &d-y. Naw^toii. Arkapraas, 7?112 

REDUCE YOUR ELEGTRC BILLS! Thousands already 
lniME.fegally. Prewn minhpd^Hired by pymp* 1 h*Hc eteelrtc 
ulility manager HCg^hrni tM limilBS MONEY HACK OFFER. 
£3 50 plua £1.50 handling. ELEC5AVE, R.Q to. 7. Fairfiaid, 
Montana 59436 



NO ELKTfl^TY NBEDiO 1 Reliable gss *®Mg*i.arcirs 
TTHE mporM Lehman s 4i iG. Kflfon. Ohio-. 



FREE ENERGYI r.i4!l-l^^ Mplgir pnd ftn.if ra'nni’ 1 Amaz- 
ing Principle as-d Dek&ta. HA A R?PP Bovvl^ng Grevr.. MO 
63334 



SOLAR 4 ALTERNATE ENERGY 



SURPLUS 9D4AB CELLS, cane^s. msgnsts -Mug* eatee- 
liCrfi 1 C4t4lpg R4fyn44bl*. Applied PhnUjyoHws, to 
3773, El .lunian. VA 34401 



SOLAR. HYDRO- ELECTRIC, WIND POWER R^i^*nRnl 
CATALOG. $3.00, OS. $6.0C Itireign, WESCO, 3^ 9Tfi, 
FLadiMry. O 9S560 



DC ELECTRICAL EQUIPMENT Phgtcvoiraic*. GARDEN 
TRACTORS. Cjlaiag §3,00. K^naar, WINDPOWER, Rggt* 
1pm Hcdon. KS 88435. 



FAI^rASlTC SOiAA POWERED LIGHT. VERY BRIGHT, 
FDR USE WTWOW OR IR0&0R6- MOUNTS OH POLE 
DR WALL USE FDR BARN, WALKWAYS, ANYWHERE YOU 
HEED LtGHT WTWOUT W1 RES FDR ILLUSTRATED BHQ- 
C^fURE* WRITE- SCL «J?5 E7Q4# A¥E. ( SUITE A, CAHDGA 
PARK, CA StJO* 



SOLAR POOL HEATER, buy ai^ pula Hwaliy. .assemble in 
d*y, ni? gppcittl l^lnr.l ^qgired. $Efl tor CdL 

PLETE DETAILED pifLrt* WARM WATER RROOUCFS, Swf ta 
*152. F.O. Ba% ffiKa Spring, Jx. 77391 

NEW, eesier to g& solar" Send F-AgE io AirA^# 
indifSt^ea, 6 q^ Z9043C. Tampa. FL 336S7 



HOME CRAFTSMAN 



LAWN GARDEN ORNAMENTS! Ctt-M*. yard 

anirnals. birds, buliefflres, ivhlrfigigs, signs . mqm? r Ov^r 
Ida patlfl^na Plus ^t^Oeratt cataJng $700 Sai^l^opn 
OgH^nbeed! Ac«mrs ^-7B|. Bm 7387 Gw^ic. NH 03B67 



STAWEO Giasa pattern bpok Over t^rt/ unique designs 
$5 95. SlLidib Gnei, 1333 Milw.puk$f Avenge. SdUlti 
Milwaukee. W1 53172 



WOODCRAFT f , AtT£RN& J Windn^iia vwsbing Wella. Bird 
Fm«iirg. Flying Ou^k. pf easant. CM i door Plsr>lerf!. 
Calalog $1 j00. C^rtm. H640 US 37 Ngnyi. OaWkit. 
Mietiigen 48S20 



FAVORtTE WOOD TOYS, Faherns. Parii.wh*eH.CaUidg 

$1 00. T*ys and 3oy5, Bok -e28M. Lynchm. Wasit S&264 



Pvc PIPE HJTWTTURE Pi4n 3l K>1s And Busies Free 
Bwhure Casual, to 305. Te^kabu^-, MA 01676 

PllLL-SCE PROFESSIONAL PLANS Caialo* JJAD-Ovur 
200 pn^essmnapv dengr^d plana 1»' building lurnnuns 
T^adisigns Fiirly Furniture Designs. Inc., CP-8S 

1527 Elmdate Ava . Cxkmuiu^. tl 600^6 



Woodworking projects inr Duaim^i or pi***un?. 
wnd S20O P.O Bos 155 l Cfrben Spftaga. MY. 14433 

Wl PROFITS- <rbm SC^p. (30 par hour pouibla. Euy 
produds PSang and p^oiogfaph 34 95 Cania^e T&wn 
Wood Wbrka. 11 M^rEin Rd Aizr^bgrv. Llqe^s 0 19-13 

ILLUSTRATED PLAN CATALOG gazebos, mimbam. bird- 
hpgw. pat*Q L?b:&s and nwe $2 50-Wced workers 
OuldPPrS. Eos 6907B5. E4i?u|,1gn, Tp-xa.^ 77JQ 



WWOOD r WOODWORKING 



CRAFT SHOW SELLOUTS. £Sb&si se.lmg lull siitwuod. 
an wgnlry p^nanis I7.00 Catalog S200 KaJthy'a Kralts 
■ P-V | HfluN 3. \a Wa 50436 



WOODCARVING L®n&tf\&an YkMg 4 PiOj«Cl3F on 1 hr. £0 
™n VH& Tape Only S3S00. Mike GatW M65 indiinoli. 
CblufflfruS Qhig 43314 



FUWS f BLUE PBJNT% PROJECTS 



EARLY AMERICAN PLANT5TAND. Quito ytmi Lwm wii h 
eui 5 y in fdltr?* pnwiaend iss^mbly “nslrucl&ana Send $8.75 
td. RRD ErtNfpTiUHi Rgjt 133R. Oilfen. Ohio 44818 



COMPLETE Instructions, Fibergisss® Spa Save StOO&a 
*md $10 l TutK= £2650 Pwitic Highway 4». Seattle. Wash 
96158 



PLAINS FOR 25&e TOOLS, Cpl^log 51 W Rounds* 
Wood-Mat. 3314 Gchetl PHferi, IL 615G4 



TELEVISION Tube AOvJ ri-jfb Hton Tp PI arts Send 
PO. &j>k &4i. WiUlW. AL 3S87-543 



WilLOW FUftfa-TLi-fter Comptele *ns1jhvstiDn manual ow 
hprm \i? build ii ! Gre^TtpaiQSfld f-pr pHfiio or cabm 1 SlOflO Blue 
Myun-,li" Wpgd, i-QJtS Harris Ln . 01, inking, I.J|ah. 84§11 



BACK^Oi^Reiiel C^rlplt woraf mflehinf Pl^-t.v Vn'iMin!^- 
List, Inotrubtions. $9.95. Eagle Tppi £ 0=t. 1330 Civic Qwi Mr 
Dr.. Santa Uo'3. Ca 9md 



FOnTHEHOMI 



TRHEATEMED BY TORNADOS? Engineering Urm oher- 
ing plans lor irfrtliu*. indewr TORNADO SHELTERS. Sarto 
5-IDODsn T-Shelt^rt, @pa Rfl19. AsnarJlg,Tejtas79l£|S Sd^to 
ahetiera lor othafa aa a buame&i. 



HQM£ BMUWG « HEMODEUNG 



RE OinnFRS GUIDE to modular homahuitomg ID pagto& 
£4 00 ESegwweri Ouide PO Boh 56i Carmet. Neie ^drk 
10512-0581 



BEYiDUROwn Ar 08 il« 1 s DetailJ AjdhiCtd.BoK6m.Fl 
Worth. IX 76124 



RERMA-CHNW Flenble Chunking .-i an elxsiK: Imr-K vflfli- 
em sp^ditai^'^tesignedtoseal andinwulalealf lypas or log 
homikt fdvJ Inr new gr sKisimg atnjclures. Sar# - easy to 
uae. tfcf&s* with Soup j;n:: w^lisr Pgr rr.die inigrm^bon 
tcrnlaci PermaChlnk ^Ifrrtna. Des?l PM 78 1 7455 N £. 67th 
Court. Redmond. W& 9fl05£ :2{J6: B&5-S05G 



FBOHMASI 



LEARN FIBERGLASS- PROFESSIONAL IKSTRLKH^OhL 
AL VIDEOS db lupailf;. building b$At5. mnlrls pnr o J K 
send^ldi core laminifUAfli Free trochura Rf<rp&nHts Video 
Pr&totions. io PnegreesAwen^. Neakuii, N.H. 03082 fSCGj 
6S64705. P^elm?. instn^eCora may apply 



PLASTICS 



MILK CRATES Industrie! atreciglh. fhousanda pt use* 
£4.95- shipping CtiS Grwp. Nk-. PO &ok i&^ 6. Ronca 
City, Oklahoma 74802 



t^LAttlC BACS^i Many Subae Ty^n GAmpl» IJ Li?t 

LSASC P^gmen Bi. So* *86. Cebr^eEPwn, TX 78637 

CASTOLDE Liquid PI*si*r-5. Crystal deer. Coiors. for 
casting, -embedding, coding, repairing svnd 

reproducing with oif <* Mold Mrak.n^ Sunpl Cettlgg S3-0C 
CA5TQUTE+ Depi BBK'RM, Bcis 391. Waoduock, IL C0O9fe 



AW* COfdXTTOfWG £ hEATWG 



FREE Sarfipie, Lrawon Ay Cor^lip^i^ MapnlerwiPfli 
Ray. 1010S Oaprsy COufl, Aualm. Tan^a 7B75S 



DO IT YOURSELF 



4.J31 Ciitalcig^ L rsled Scur-sea roi Anyihmg 1 35 08 
DitectPIY Bbn. 924 7N AlMnlv, Gvgrgit 39314 

ELECTROPLATING. Complete TaMbOOk Eltctrpplplr 
M?talli.MyNqnn»taii!CT Su.95. D«aila Free Trapin, Palm 

a?y fl wm-om 



INSTALL YOUR OP m GROUND SWIMMING POOL r G r 
di d.ir 1-1,695190. ChiMi Airx Rdc-s- Ri y?.B. Gnif&i«iek. Pa. 
IS024 412-274^400 



ARROWHEAD Mak'^G &ne* p&risi^e K+Pbhy. lnfe>rmo1«$4i 
|i.O0. C^mmgn* Cratte Sox 5012-M. Centra! Point GR 
97502 



RADON GAS. C&ncer Are yowatfisk? Lteb&diOfi 

fl-ld r&SL^hun meShOdr: IllufilralBd Npmfgw^r's Gtvde 
Send JT2 96 IP C! Inc.. DipL PM7R P.G B&* 17S s Lihurly, 
MG 64086 



BUILD vc-'J-' Own d£Ok - 12 cosy 5lep4, vtoPQ vhS &md 
124 06 to Decks Unlimited-. 97 Cralitvaod Lanq, Hilidn, NV 
14488 

BUILD SPECTACULAR PLASM A LIGHTNING LJMtfPrflm 
5 gaildn i^aier bonkr. £an'-;y pvAiiab^ p*rif. Plane A7.&5 
Bidder Engmee^ng, 724 Asftkand, Eanin Mnmcrn. CA $040$ 

SECURITY ALARM INSTALLATION HfiTHUCTIGhlS. 
SAVE big! S5.CO- Ngr’W^I. PO to % SraHle, Wash 
961% 



ORSAhUI That SLOPPY CLOSET Wilh Mvll>pM Hrnlr. 
And Sh«hw Gomstfate Plana Sl.DC With I4at*^al List. VHF 
PM. 11693 Edna, Idnbg 6JT0rf 

tConhwad on nejEpiigrl 
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DO IT YOURSELF 

Erwp- pfflT-^diny pagrii 

REVERSE OSMOSIS Pure Waitr I to NcuTW-BiKSin&SS, 
Plana 112.5Q Hues rier *00 birteich. Austin. Tc*as 76743 



£A$V Qq-lt-Y^urfod, repair £9.95 saldTjclmn guar 

Fif*i Financial CrediLCoflKiratian. 200 Ftenaias&Ace 
Gen«y. flftr 43157. Deimil, Michigan 4B243 

METALWORKING!' NflW CBtBtog'" Fourteen ' do-ll-yDUr- 
sefi" Mmb fttACKS*WmNe ■ CASTING - 
ELECTROPLATING - MACHeMHG - WELDING - aid 

more!! — FHEEeataJng — Corbin 33flOShwwan. S^ile I43M. 
Am here! N.Y 1422g-HJ9. 



VIDEO Hgi» Tq Repair Ynyr Qwn Air CdtidtiiOrtcr A 
ClrclAilr-:? Gc&dc, VMS Gy Li::eiwd Service Man $39 95 
Shipping Handling $3.00 Free Brochure By Requeii JimCo. 
Inc. Bo* 140' SHi^sler. OKla 740Tp 



Arm, CRAFTS SUPPLIES 



COLLECTIBLE Art. Birds, Duck Stamps 4 Phnli. 

Casatop si. 00 Depul. Dept PM-EQ5. SoMivan. il 61951. 

BATTERY CLOCK MOVEMENTS Below wholesale. mU- 
log il.05* [raiundafiifll. Yankee Ingpntity Bgj n3M Am». 
OK T35H 



STAJMED GLASS SUPPLIES: EXC3T1NG SUPER 

CATALOGS M.OT COflAN-laNOLiS !NOUSYfll£&, Siffl 1 - 

SECOND, BOSTON. Ma fliTJT. 



"GETTING Stadia in Stained G-tei ‘ Si fiQ. Whillfrmarfi-. 
B&k 2365T. Harwrti. Mafia D2335 



GUAlTflr CLOCK MOVEMENTS— digital il SO. epo*¥ 
rs®!n 57 W. Idll pnrhS 96c. mw*: mflwcmenl* 40. K-m. 
pl^lf glggk kfpi cgmpajwfiCi, plans — much more* 64 

page: wholn-saici catalog 53 GO (trtrdiiedT Sseobsi'. P.O. Bfl* 
463* 1 , A/lOMr NJ 0Tfl?M> 663. 



LEATHERCRAFT Supply, mu, kii*. Camlog Si 00 rRs- 
hAfablej Craher. T^mbean tx 75463-0699 



CARTOONING, COMMERCIAL ARTS, 
IH5NMWTWG 



CARTOON ipr Fun e**i Morapy' 1 1 Frf* BggkifC' 1 1 Cert^s. 
Ben 40ft14A, pBlnr:. Michigan 4£24® 

LEARN Sign Psmbftg. Pm Stirling. F**e Galalog 
haurmann Company. Cenfcedown. Misaoyn S6GH 

FREE L*iaona-l3&Qk5 Sign Fainting. Pmslnp*^ 
Nutwood, »40C W Pina. Sr Lows. MO SftiQft 



SECRETS Protesional S-go* by ANYONE No PYaidice 
55.0C Signer!. 53 Hungers. LMhbridgtf * I rt-a . Canada 
TUMSfl 



MODELS, MODELS- SUPPLIES 



RADIO CONTROL Airpliite BdMft, hWkapMts &ufe£4ieft 
Big Discount CataFog $5 00 (RarundaWak Modelers Supply. 
Bok 31 DP. Ed wild. AL 3$024 



BRASS lubing, rodA afcftrin. Stainless icrtwa. X-tiet* 
Lotia Free tasaSog, Ehalck. Dapt B92 230 Woods- Lane 
Somerdale. N.J OBOE! 



FIRING Cannon MmN* 1 Plena Caflelog S2 DO- Gr-wn-PMfM 
H.-vk 89? ShaEnltar, FL 32579HMK 

WORKING 9? jam Mski^K Kd& A'siittfiii'^cl. 4wrw :f?l .innjnyg; 
34 Pfagn Fvll-CotAr Casing J4.95 ReFiMKiabla. OvW 100 
MmJtii Tradora. Train*, Cam. Sisnionary Englnea. Marine 
IngmAB. Ac&tRSO^Ag 4 nd P#JlS l, 4 rgc-Di 5 WiinS 5 ? Dipmprua 
Fn'n^riws. !^pE. PW-!l. 8o« 537, Adnindria Day NY >3007. 
613-475^1771. 



MASK THKKS r JOKES, 
VENTRILOOUSM 



FREE CATALOG: Ventriloquism, Magic Clowning. Pup- 
petry. B&jifrHViftg! Supplier, Inalfuction. EnfertH - Suoce^a- 
hjlly. Prril il ntily 1 Mjihor 4^0 PM. LiHIbIQ^i Dnlnra-fc- 

«>W 5 

FREE! WcrkJ's Leading Nr>veity Caiate^. '60Q JdKea, 
Tript*. S^iencf- Spqrfe. Hoftbief. Johnwn-Smun, F-D1 
Brarief-WPi. Fka. 34200-37% 

FREE LMg;C Gaining E^Clda# Si 0D Neru^Nible 

WOh Oicte- Winkle^ s- WaireTiQLjae ol Wonder. 24LY Doyle 

Road. OiteSala. CT 0&3TO 



HOBBIES £ COLLECTION 5 



! ‘F1H Colletlo^ -Sel One Fr» v^'rite: CeMKmqde L«Ibs 
3J6-7 Ont^rig- E^ist, Monlre^l P O HsW IPS Canadti 



Na^I L J-Ptplqncal Mriitary ColhidiBAan. FREE calndlogi. 
RMA SCwr 1EG6RS, LfiFAyene. Cfi, ^*5*5 

MILITARY MedaJb Calalogue El .00 Bubfrcnpiion Y«any 
i5.to Vflmon Box 139?PM N QiVwin, NY 1 1 6i 0- 
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DECALS, EMBLEMS, MTOES 



CUSTOM EMBRQIDEHED EJUIBh.EM-S, PINS. DECALS 
F-rae CMato^OuQlsi Rirfp 5kfltch. 5tadri.#1P Jane. N.YC 
i«M 4 [i h i irj 



ANTIQUES, RELICS, INDIAN GOODS A 

curaos 



FREE Liat Id- Sertoira CbilKtora, 30,000 Indian Arlir&di 
Pm*. Siwara. akk. &ats foettPork Caddo Trading. Box 
m. Myrirwsbgrp. Afl 71 9» 



INDIAN Relics L*e1 FiOc ^wgntirsceifeon Got*i Book til 44 
Arrdwf^ad wi 53000 Secrrf*'*. Deerjifi4d. MO 64741 



MJUTARY IN SIGMA, ETC, 



U.Sk IfiLTTAlty P4S1GNIA Urge Catalog SJ 00. Saunder*. 

flfl* J133PM N^phr.-? fL 53^3133 



STAMP COLLECTING 



50 YEARS om lifle^i ddrenam United 5'tfea. -:>am lilry 
year* oVl-25c wilft awroMls Jaiuwi. Bo^ dl-P. New 
FLocbflllfl-. New ¥orK lOStW 



FREE Grt Wilh Firat PurGhaM U.S Appro^ls And Want 
l*fA Sorvioa 20 & for Handling Thu -Stamp BoLd^tue. f.O 
45ft, Madison. N J 07M 



MUCH odow catHicg 0rdi5h C^wrimoniAfg^lh. Europe 
mmt end lifted. Bode. Bo* 145UV. Will toddle, om. M2\ 55^ 



FREE! Sig - Mflw ediiinn bihhg Lhduundf ni 

bargains an U.S. and B.M A. £iampa, packets albums, and 
BcaHMlK. l¥M fliwnpa on apprwai Su? only what 
You like Rmurri balance proriHJiiy 1 Jarr^atonin Slan«p 
Company, Dqpl E/fl-PM. Jamcslawn NY 14701 



LIOUlCATlNG CJSri A^pvmulplign llprg^in 

LiSli En». AlalaiD. Mflyrtard, MA d-1754 



FREE 25 Wi'-ui Id Wide Stump* P %ui FrU Ceiak>gue With 
O^r 2000 000 Slamps. Ng Approbate Janer*w 3430 
Middiphcn '■Yflsi Bloomfield. Mi 4afttt 



5fl C4F^£RiNT OW Lf S belwoni id6i and 1 939 - J l ft] Ed 
Ft^uiN. 423 Shr^iirrl Mjansl'.iHHl. Ohiq 44907 



OLD- U.S. S40ffnps gn eppro^a* Sherman Boa 16365E 
Phi^riR^hui, PA 19111 



tmto paFFEfiEWT Canada Si 00 Worid^ido approver* 

Cual^phil. Bom- gfi, Sl^Jerqme C?nKJa j 7 £ 5 T 7 



FREE! Surprise CullflcHun with appeals Gould Bo* 
753120. PeitlL-ma, CA 44975 



ONE I T to 1 Trvw! Cenl Stunv Aftjfcvoli, Regardless 
CptJilqg Klgslflr, 41 64 53nd Si., San DtcgiX CA921G5 



BARGAIN 1 06 Wgrld-widp Stamps J &e- Quality ApprowjJ^ 
R Farmer. Bax 143. Wul Brooklield MA 0*565 



1QD DiMerani U 5. 25ti. AMK-bvalft Bradley. BOn 425F. 
Mldhrihln VASH3 



^REESGCaria^analamp^ ^ilh approyai squeal. Bnne^V. 
P O 8c* S$W, Ba^ Matac-. Cplifomi? 94402 



UNTIED Nalians 3 CcHnplele Mint Sels fie Approvals 
Cpinttia, POB ISOft-M, Lake Platid. Florida M52 



CAKA|>A 1 00 Octter^ nt Appnpvuls. OrgHky HP 51 1 C 

5drm&. Diviaria. Canada N7T-7I-H. 



"HVERTED ERROR " - lOODdtoanl Unn«J State soe 
with BixHcvala LAj^ay. I 3 0-. &ox 70M. Siiyer Sprang. MD 
20 M 7 



FREE J 8 -Mint pitlwid s«t conips?tfl Mint approvals 
included. Mildebund, 6n:f 4#G7. -Same Clufa. Cnldcr^uj 
95G54 



ttftfiLB Widv stamp* rnoumed ^ booh* om assprpvai 2c 
and up TRUST STAMP COMPANY, PD fk:-. IfKl-P 
Jamaica. N.Y. 114M 



TRIANGLE. SlHnps 25 OilfWant 25^ Approvals. Gurdbn 
naviidd. CanCoOtMk, NH 03229 



72 DIFFERENT US, 1GC wtlh ih Wbum SeiYke. 

StHedfld Cfllif 93960-0338 



ijOOO MIXED U.S S3. 00 Approval's. Albums. Acoesaones. 
Supplwa. Shirley £ altar son. Dap! iOv Be* 2930^ Dallas. 
Toui 75J29 



FREE! Worldwide staYhp miTlupe. Appadnralft While. Bci 
indimpniis, IN 4 A2M 



M US MunUy CpmmHmpral vu No ApprnvH!^ Gibsun. 
Box T. Willlam&town. NJ 00034 -CMew 



OLD U.S r 40 Ehirensnt! t2.00 FMtN. 513 fairview-. 
Rid^ieva. W 07667 



150 US. 50 tl fi^itfvali Pu ILei-aon. 122 W LmCGln. CniirflA 
IL 60955 



FREE 1967 0 -sna ¥ set R&que^: Approwala Alpough. 
Hsphbndge. nj 05324-0225 



FRiEt 5l Worldwipa £ Kcifirpj Approve Pelnol. PM£ 
Bdx 351355. Mduniim View, CA 04G39 



FR^E Worldwide Packed Peiwy Apprpvala Ftea. &o* 
11700 Phocnii, AZ 650&1 



iQ7DiSfaren| TnanpiK Space. Armais. Etc S^fi.DO Value 
Only 10c Approval Fgyuhe Slarrpp. Depl 41 0M, 
Fayrtllrville, NY 13066 



PHOTOS & PHOTO SUPPLES 



FREE KODAK RLM GFFER 
roll? O 1, KG&AK Film am Size pr EiriKMUre 
Details. Wribtr.JCEnlrrpriHia PD Bn a 376S3U Dfpl. PM-7 
El Paid-. Te?;a£ 7S937 



PLfflS, SONG5, MAiyUSCRPTS 



f^EMSL Songa Warned Free Fteording Publishing 
Broadway Music ProducHons. Be* 743ePft* Earasola. FL 
3357ft 



GET a Raeo r d Canttacl m 9 w&tk-i. Fte CaUlag Megan 
Booke 5i i Hogan L ane. Rellmaad TX 76705 



MUSIC INSTRUCTIONS A INSTRUMENTS 



ACCORDION, NEW, USED. Glw;lric.^clnjnic Cdn^rti- 
naa. ButL^i Bbite. Hahneps We buy, Seel, Trade, Exc^i*nge 
Credd Cards adEiebled. Can, Write lor brnchute 
CASTIGLiOfcJE ACCOftftON. 12644 £ 7 m* Pmron. m 
4ft 205 aia-527-ia&-H»D-B5-ifl» 



FHANG9. PlAYETOv PUMP ORGANS Refru.id and repaK. 
Ca&»*tgi or "How-To" books. K 0& irefunGadiet Vesta* 
Pw&a. Yesial 11 New Ynrk 13A5Q. 



MTEJRMATWN4L WQim COMPANY, Calaiog *er msitu- 

morrl makers, mpa^rer^ Imported lonpwood. IdOlS. wpr 
niahet, parts, ftcnaaertet, atrmga easee in- 

BtrumefliE. tw^B. Aasetfrible yoursaH y^elln and gudar kiti. 
Cafa^dig Si 00 include i <Fi discounl e»*1dica4B Dapt 
IG 4026 W B*r*£di±reAw., Cnil.nmng. M*i ?12l5 



VIOLIN. GUITAR, ett., making -rnalcrints, iacut^^qric^. 
books Calalog. 5l.cn. Inumational Luthiers Supply Bq?t 
S 60397. Tulsa. OK 741&0 



ACCDRDlOW Top Br^lda. COrdawOK. Buy Eh i* 01 Trtmtn 
Ooub DiHtHjntB. Trades accepled F*ee brochure PM. 
Accession -D-Runa. It Wofs-i igrth Street. -M«w York NY 

i OOn ^honafi 2-9?6-9m 



WSTflUMEHT Kin! SdiW AppaliChiAh and hirflrtwred 
dulpm^m. banjos n^ndulins-: fflirw. hatfsa'cncKidfi 

Free -ZdLildg. PM 1 Hughtea 44? 9 West Cplla*.. QvrrvHr, CD 
M204 



SELF IMPROVEMENT 



STRESS Tht Dn^m by W D. Sadler V r J 

Cumul&liOfh ar a S-uO ceris? Icl Privulu PracIniM in s*m4? M:m 
agempsni. Trauma Integfation, and Overtxming Chronic 
P-jodienis Em&rwe Li% Regain voi*r HeaHh. Gel ^hart you 
Went' IDOpo? . Plus Tape. H5» Si™ ROB. 7M^ Chevy 
Chase. MD 20613 



REW 

STOP leneimm Biad utmg new SOCIAL MARKETING 
booh Limited supply available Order yours 1 $16 95 plug 
Ji 70 PiH Tpx m Tin:.* as LAJSARU&. &d^ 7942. Beaumont. 
TX 77706 



OUfl smoking lorever wnd S!i.tW lor my successful 
meLhOd. Crtia eerier. 2Q5Wkla=IISt.. Waltarbaro SC 2948$ 



SUGG&5! MONEY! POWER! Can be Ed! your* Fnw 
Liteifil lire. PepgiernKftl Fubhcaiidns, Bdk 6172. McLisSn, VA 
22106 



EDUCATION £ INSTRUCTIONS 



HOW TO BECOME A BETTER UFE INSiiflANCE CON- 
SUMER. A gooeS buhsurner geis belter value ceoause lie 
kiKn^s and iinderslandft iodJ r -s praduoLs. New easy 1* ru-jU 
guide Fiee dela-is. PAwPubl^ara. Bos; 445 Dept. FM6SB. 
Trutavia*. AL 3517ft 



EXTENSION And Past -Grad?:<:ilfl Aw*» Uf. in Phil^qioprry. 
Arl. Science. Botanic. Mcdicina. Hameoparthy. Rediomcs, 
.and^lhor-: M^ubjftliCumculsr frwr^rmailSl CO relund- 
ablei Ftcgiairai. Siiahx Cb'le^a ol Taatuicq^ry. Highiield. 

CMnrHnm. Susmk. England 

iCorVlinucd on ncict puge| 




EDUCATION & INSTTVOCTTONS 

tContinuptf Irgrp preceding pj«| 

bUKESTUESlA, Radfctfhca Hd DdwSirtQ-EMka.CGunMa 
and Bguipmefli. Etertronib Hdnw*opaihy Equipment. Illua- 
Ireled 76- Fags catalogue- Pres jar m&il3<to!lefei EilabUshea 
#c years B*uce &?$en Lavatories H&gfolwild. 
Oer^ii, Suwh England ftni? JEX T^-Oa^-ra^i* Fax 
Qfl2t?9tf)97 Telex 9ii2*S 



PIANO TUNING PATS ■ P^ng tiinirvj . ElKlrgnig ^njan 
iffrwu:ir>g! L£» ■ ne d c.swly 0.1 hunt- Free bug h Je E. tale? Bryftrtl 
Sihaol. P.D. 2C*5 j. SatrAmmlfl. CA 956J0 



UNIVERSITY DEMEES By Mail AccredrieU UacheldrE. 
Masters, PAOs. Ffm Facts Revved Carrars-PM?. Bax 
470S5£. Iuih. OK 74147 



PARALEGAL GRADED CURRICULUM. ApprgunS m- 
rti! : ;;- 1 h Starring by Cd*i£*pdndeilC* BLACKETDWE 
SCHOOL OF LAW: 100 years c* t*$ai irfeir.mti Wriwlur *r&> 
catalog P.O. to 79CJ905. Oept PM. DHffla&'TBKK r & 379 

HIGH SCHOOL AT HOME. HO CLASSES- Lew monthly 

[Mfjngnts krclgiTTfcgtion frflg. fXl 1 l»0lSn y«™ GflU 

5fiO(J gr wnlg Amcr^ar; School, Onpl. ^1*6 660 E. fsblh St , 

ChiMSO. II 00637 

LOCKSMITHING Free b«k Lacksmilhmg Inultiila. 
Dee-1 51D-07B. LitHe Falls. NJ 07U24 

LOCKSMtTHIhQ, Universal School ol Masler. 
Corre&dbmleri&a arvi SJiop Training B ax 2l4662FAfl 
Sacrirntnus. Ca 964iZi 



HANDLE VOUfl Ottfll LEGAL AFFAIRS. 0* ? PjrMugtl 
ACr.rDdilodi Altornt.*/ Ii isl.r bititin Htotne- 5'ud-y. FREE CATA- 
LOG Southern Career tosliiuta. &faw er 7flPM>£i.S6. 6 oca 
flalon. FL 33*27 1 30S.I 36*262? 

FREE IMS CAREER GUIDE. Earn rrKw« hKHtoy mlh 
Suaeesa Proven CorresgMfKiiahc# Dipk™ c*jc »6 
Grantor inslilule. ?53A A*Harf*e Srteel Wo-sl Tortile 
Canada MEN 1Y3 



5UPEFHNTELL1GEWCE: A*naiir;g r*4u*l* guaranteed! 
lei o. EOEMP, Box 14E2. Gfiandora. CA 91740 



BECOME A PROFESSIONAL REAL ESTATE APPRAISER 
OR PROPERTY MANAGER- Correspondence or cIb^ct 
f re# InlgrnmtKSn 140fr223-454? 



FULLY APPROVED UPHYERSTTY DEGREES!! Eeuumltal 
fame study To? - B&chel&r'y. Masters Fh.D . FULLY AP- 
PROVED by California £ra;e Department of Education 
Freafligius tiEeHy counsels tor Independent sSlk?v a^>d lira 
experience credits |S.iOO mro«Bd sludefiiE. SOO raojJirt. 
FREE INFORMATION R^hgrfl &#m. M-D iHpwBrd) 
Pr^i^nE, C^l^mbia Phci?!C Lihivr^ih' Oaprermem 2ER7. 
141 5 Third Siraat.San RfllMl CA 949Q1 TdflF^t. -6001227- 
Ollfl. tawomii iflOOJ 55^&522 or H-VS? 

SEtilRFfY - LOCK UF A NEW CAREERr i m> yaar ha^xte- 
on irai^^g progrft'n 10 pr^re ®pr a fOt> £$> a lOCK^ith 1 
Wnlc: Pine Tgrtoi-t^l ln;Cih,rlQ, Di:p! L, Fine- C^ly Minn. 
55063 Tet El 2-629-fl 7164 

DETECTWE !-fiucna Sfudy Ciiursfr Ft 6 # :ipe-l pin, E^rlirv- 
eiiw. grtii I'j’urL Frela&diana! Urtau^ator Schod Det: 
CP, P.O. Bo* 41256. Loa Acgate-s. CA 90d4i 

SnJTTERT BFtEAK THAT HABIlV ^Tiemi Qrrfy CgiW- 
wndsnc* Pregrart* Siarie fli Florida APPROVED!- Eacrling 
THtt41?WG Theory. Arraung Results S 4 nca 1-&&4 1 TuMion 
Batonoabla 4 not ruHfwd Froe DviailE. Wnl^Cali Todav. 
HEP EMffiY, Bgx BG7-PM3, Winter Park, FL J2790 407-671- 
7731 



SAVE MONGT-EHJOV 6 i=mR PERFOFUUANCE? Ciwn 
■yow owr, VH& Qi B*1* VCR! O^dcr flgr tyj^klifl Kp^ny 
Ir+cludf-r, $tBf^by -JdBp ihMrurlidri^ whh D- phbbM- Bend only 
14^5 check or morwy order te. MlLOErwtarpnsM. 1535 Earn 
Shore Drrrt, Depl A Bax 162? ^BHingiiiire. IN 46fcsr 



EMPLOYMENT INFORMATION 



JOSS. CnUSESHIPS, TOCS, SHIPS. FiJVER BOATS. OIL- 
RIOS: Wbrnon-Mnn- Work month-Hamo monflh. -LEA A 
QvisJ’MLA'i Inlgrm^ligni (j .QQ. Mrt::r>ii fmpInyr'nahL. Bdm 2D7, 
OantraJ, IN 47110 



AUSTRALIAN OP PORTUNmES! ^Idrhiauah Oh {tomdiry 
Ertb^ation, Employment 54 .dc. Maaca'-A. Box 7367. S-N«# 
Spring. MO ^1^7 

AIRLINE CRUISE 5WF Jot». R™rdfld Mesaag b Raveais 
Inrofmalian 716-45&- ^ 33^1 

OVERSEAS EMPLOYMENT! SaaaonBULohQ Term Oppor- 
Lun«iH. Fraa Report. Overwaa-A. Box 59702. Waahinpton, 
DC 20012. 

ATTENTION JOB SEEKERS: JOB WINNING ANSWERS 
fO 100 NNTERYTtW ftJESTKWSI i4 M Resu-MAJl 
3*1 Oerr^ir. Mi 4®?1 

ARE YOU LOOWHG FOR EMPLOYMENT? Tiy w 

Drfrfxt^CMlKCT 1 |L cpsio nnly 3?/Ji pu 5 word. fv^. '!vCw w.tfi Id 
run nil r>' pnrf nP yDLV Ad in bold £&p;1itf kHlefa-yt^ car* do BO *Of 
ai Stills m 61 00 i-oi ws^s addllionaa. Act Few! Sa^d ywr jd 

to POPULAR MECrtAHlCB. ClASWED DEFT. 
WIST STfM STR^T, NEW V<JHK_ MY HS&it 



tELP WANTED 



AUSTRALIA WANTS YOU 1 R:lj P£y< TrahaportaElori! 
P'lewesl Employ mars! ttandhook— $2.(H. (nlarnaSionai. Boji 
lfl!07-AT. WasUrtglcm, DC 20036. 



OVERSEAS S2S.WM - STS.MC+ Frw Rapgn' 

fmplgyrneni. Box iSfifiO-AT indiaflAipgtis. IN46gig 



GOVERNMENT JOBS. StS 0^0 - $LS 230 yr NSw Hir^ 
Ytoji Area ^S5HSa7-d3(» End R-20024 Ifir CUPrenL Federal 
IIS-1. 



AIRLINE I'.ri.ii Ugbi (All Pte-lipnsl Ai'iArin^ reCord- 
e^rtb^aA^ r^^mlOrmeEiDh^uaranrlbed togaLythJ hired 
Or no Ite 1-tBlt) 224-3042 - EjtL 106 Call ftfr/lima. 



BE O H T„V. Men?^ needasi lar comnwrcials. GaMing into 
l1>8OH07-«MExl TV-30024 



FOTMVENTOnS 



HJEAS, mvervlkims Mehnology earned! InduMry prc-Mnca- 
Mon'nftlionai axpesdion "-B 00 - 2 Be-lDEA iSC-PM. 903 
Liberty, fitlsbyng. Pa. 1S2?? 



FATiPfT AND DEVHOR Your inowlmn. hflgi^fl*i»d 
Pfltoni Agiirt and Lioenwd Ptoheseionafl Enq**G* T Send 
toi FRif PATENT INFORMATION In^lgry Shgyld 
Har^a. Rieha^d L MiHgr. if P^rkwda Onve. Suila- M 
Hills. MY n?-46 | 6 lGh W4J4.T 



REGtSTEREC PATENT ATTORNEY Wash.rgign, DC 
SU.rJKifb Ds-mld A. Kgtl^tnngii. 4l4 Hun^fidord Drivu, 
RcirtMilta, Maryland 20R3D 



PATENT IT ECONDMICALLY] Frati dolaila Loosed 
Bin&a 195B Rane? Aisoeiales. 2tKtf5 Fondulac. Richmond. 
VA 25220 



FREE heSp lor ln*enf1or&! NO Charge igr recording torms 
arto s^ly¥tic*i Alfili^npd Insumton, Fgund?1lg*i 50t-B 
town, CnldrA^a Springs, CO Gtf9G9. dr Till Fr« 14IOG-525- 

aes. 



!K YEffTORS* CAn you [&il#:ni and prOhl tram yOur idea? 
Call at vttM tor you t bee Inlormabce. package Over a 
daca^a ol aarvice AMERICAN INVENTORS- 
CORPORATION, 42 Broad Sum &ppt PM TVMbld. 

MraKhuHtta OiOflS In hLutMlNn^ pr 

QV* d» 4411(4131 566-3753. 



PATENT YOUR INVENTION YOURSELF? Details Ftp* 1 
F|e1i«?d Examiner. 7 aC 0 Wi5ftm(?lpn, DC 20341 



PATENT DfUWWGS » tws S^per^ftof f-y u B. Pit- 
enl OKiop- LJM Hoftman Corp 370 Le-JcingtgnAmgnw Ngwr 
Yirk. Nrw Vdrk 10017. Serrf ^kAtehftS And 375. PiyrtieftL 



BUDGET PiEcnt S* 9 i r ?hBEis™WhpkKpile Price Fgr UuhtpH}- 
"cto:i^ 1.flOi>43?-56a3 



NEW IDEA SEARCH being ciuridutlw? by DC by^ed fr.vtt\. 
Call ARSl. l-B00-W2-fl47TK3fl 



HEW BOOK ‘How bo Make Youk Owh Ralwl Drewinga' 
and much more S1&96 Wa maL n OawAn^f American 
Fuluras Deaigfi CompHny Box 430 Meyp, Mp^lpnd 2i106 



IMYEMOR'S Adyocato Qj NJpo&le'H ^}ynimic Mc^iniy 
Ne^stetlfif Forum. SiS Ya^r Gipkipofie Pr^sg B<?ic *2B74i 
Cincinnati, Ctiig 46242 



PATENT Pending. Off»till B*flrgh S3SS up Plt^nE QHiof 

RggisLer^ A^gni 444241- SB'S -1 1 1 1 



L£AWfhgwtoorterYffjrinvenb(>i tor^ailggr lieense Fr?e 
bogkl41 uullirms nmcOdurpS -CyalSv rdks, rtpuiramflfllt 
K«$$iar Salts. Corporal C--5-FI. tFramofit, Ohio 4342C 



MVENTfONS VUANTTD 



INVE NTION MARKETIHO. FREE INFDHMAITON. REPRE- 
SENTWC MANUFACTURERS Partmart. 77 Fijlrnn JM>. 
Fpeanc^i Dlalnd. P4ew York, NY lOGGe 



NEEWG A»s5itarn»7 PAT^NTVISTMENTS 

INTERNATIONAL, 1166Cb<ina^igi1 *300. W^hington, DC 
2003E 



INVENTORS: Friht wdormalion Oh cHNir<^}¥i>ii r iflYbhtKto 
lor sate KietiJer Salas CafUkuation, C-54W FnsrrxNH. O**o 
43JH). 



BfVENTORS:' HAVE AN tHEAf Don't hjiow wRat to do? 
Can AIM lor Tnw intorm alien KH T-oll FriwmU S andCar^idai 
i-affl^SSEGG 



REAL ESTATE £ FARMS 



SAYS Money' Saai Hom* wntxwd Agrsni fiooo 

Grady nnggryll EL?¥ 1 .'30 Smyrna, GA 30061 



GOVEnMHHTHQWSIrgm SI £U mpiirt.DNiaquanH Sba 
prgpoity. n^ufaubii. C4I 305-607-6000 E *1 Gh-2002-t 
tot cufrv ~1 r*pto Hsl. 



R£W FREE CATALOG lop real esime vaHies naligo- 
wide. hjB-ddor Ptornaer Prppqfiy section ; me iitalrited 
piroijeity &tochye& etso huilabl* Cell cw wriHf igday! 
UNITED NATIONAL REAL ESTATE, 4700 -PM Eellevi..-* 
Kpnwfl &ly MO ^4H2. Pb TOLL FREE: 1 ^00-969-1 D20. 



CALIFORNIA, Lois. AbF^g m Dgwn $40 Monthly 
to 3S291. Lw Angela 90036 



MONTANA LW 

BOO acres njoroibonal land stertkig at S29 900 00 Ham 
ligphyelk. riiKsr. (ra;‘«j. unkHpFte ur Surkov Fith M^Shpmi's 
innuuh blue r£&Hi irdut •iireji.ii -i. Insured Inle. rtarrvMy 
d H*d excellent ofwner hnancing For » Free culoir broctium 
call 1-300-252^^3 Vpllows-lgnc RLgein Prgpwditra. A PaiEfin 
Cbmpany. 1119 N Nh A^i«iye. Oept PM. PQ Bo* 30?7 
Etojeman, Mpnlina 5^772-3027 £4Q£j 507-5489. 



HOW TO AVOfO BCWE COMMON MISTAKES WHEN 
GUYING- REAL ESTATE- By a torm*r E^iAbfl EStoker 
ScHvrf $4.50 to J Dh -Ion Sptltir, 3706 S^bwde^ Hill Rd . Ntr* 
Hflrltorf. N.Y. 13413 



REPOSSESSED hanrti^ Irpm Gtrv £ libbt 31 jQ 0 plus rt- 
l:'Ui :S 1 jKUi. NMlbflw?dCi ! Atib 1*M gMbjHrtles 21&453-3Q0C 
Eki H&raa 



‘ HOW TO SELL VOUR HOME ON YOUR OWN — SUC- 
CESSFULLY!" $7.95. TBK FtoWicahDhS 261D IV D bum 
Sitml Bellxn^iam, WA 93225 



BUYING? RitGCATWG?k#DUSE HUNTING HADE EASE 
Efll With 7hr- N^w 3 - H House Huhlera Helper Krl and 
Check Lis: Po^ms. Sawee Money. Time. Enef'gy. Confusion 
CHder Today' Send S69& LKAY RmIIy Sery^ Bok 37fl. 
Doerf iatt Ul. 60015 



FREE CATALOGS - FLORJDA, GEORGIA Lind, 

Bufin^sax- -Pl^asL 1 - Spcun+y SlAte £ Pr^|»irEy Rrclerrid. 
COUNTRY NETWORK, B^X 3ESPM Qaina^il ^ MO 5553^ 
4632. [^I7i6?9-ce32 



EXPOTTJMPOITT 



HONG KONG, TAIWAN BARGAINS! Sacral Gbnl acts. 
wKlm EGAM. 1707F B+\Wtfrx. E'flu Cl»W. Wl 51703 



BOV IT WHOLESALE 



4MAZ1NO basebaM. soccei waives Dctaife $2 00 Army. 

53226 Daieitoi-S Oiitimgri. Ji234. 



FREE 2 COLOR FRIWTING PRICE UST, 30M 1 1 X 1 7-$ w 
Sdht 16p^-$2064. 20M 0 pg-Sl4^j Cdpen press lOCPM 
0 BJrimBn St B™*lyn. NY 1 ‘iJtMi 



OELTB. 0LICklK. K«y Tprr^ H#£ Jmwfiry, Mcwid. 

Cnm-^.nl-r line last kcIIk-'t; 0-ig PmFila Cb^plete dealer set 
up Cbto-r LjLdl.jy |1.0D jratond^blei. AhCf W. 3955- 

PMR. N&rlh Providence. Rl 029H 



WWOWtOE BARGAINS- - Import^ . Onspship . Clpw?- 
gyt ■■ Surp'y.^. - Frbrtbiis; - 1 Stsirr-:M!d Ehvelbpe|. Marnees 
0dY 1 ? 1 T a M. Highland 1rw 463E2 

VACUUM CLEANERS ■ 0™unt Prira' flainb™ 
$493-95 <irby FilBnr Quaeo'k, n ;i*idsuniC. Rbyal. Ckeeh. 
□eriaih AOC Vacuum War-efiouse, B720 Dunvei-PM. 
AuSIpO IS 75757 



dCtSEOUT J*oeiry 5 Oart feiophes iCiUitog 26s I 
flauaselB. lOT-1631 Ocw. Artmolgn. MAK1?lrIi$g 

C 1 OSEOUTS 1 EHicounbs! Dduw WhbtHale 1 Freebies' 
fed br mat La mp. DON Be* 201&2K. Fendale. Michigan 
43220 



4W.0W BAR GAINS ftdbW Whpl^lp M«sny Fr«‘ 1^- 
-Og$edul$ Jbp-LbC$ Single Sample* ftou 
OaI^iiI; B^r^inhyntoniOp^OrtuhiEieA Hbk 1409- A, Holland. 
Michigan 45422 

FEEL STICK UDe*s. Drbpahipped FASTN 9i Samples 1*4 
wrto YOUR nsmit-'addrMsi S1.W. Minis? Pcni Priding. Nj 
070&4-021S 

" ciRSTEPiEGS, £Ou AUZERs" AMPLIFIERS. SpeaXArt 

lVoc^tffj. Twee&exi. CB Radios, R&daf Oeteclofi. And afeie 
Law Prices. Large CaflEfeg- ■ il.00 EiedHiomt-O. &40G 
AlATircia |l Pmci, T^wi TSSfo?. 



RAY-BAN- SUNGLASSES Genuine Ray-Ban Sunglas&e^ 
lne*orld'i lines! sangiasa, by Beusch A Lomba? GUARAN- 
TEED WHOLESALE WUCiS- CiU to> faw color uul^ ar 
with mgdqt 1 - iinixi nunltiC-r -hr -deadripEtan. OMI Sung assus- 
DSA an 1 -BOO -USA -RAVE. 



AWmTlVNG AGENOES, ADV. SER. 
MAILING LISTS 



NiW ACTIVE NAMtS! MjxED STATES! IMMEDtATE 
SHIPMENT! .AdhL»,-«i Labe s HOTLINE Ofipc^unity 5eeK- 
wa. 50&-$35, IOQO-SSO: KKia^FO CrrnERSl Advon. Draw 
B2. Shelley. >D 632?e. vwUCAmEH 1«WW 

rC-ontirtued on ne-jiLpe^el _ 

POPULAR wt CHAWO A JULY r 99a I 33 




ADVERTISING AffittOES, ADV. SER. 
MAILING US TS 

tCcntfcnjvd Jrpm pimding p#g*t 

GUARANTEED OPPORTUNITY ££EKJERS4tL ITERS. 
FREE SAMPLE VENTURED P, BOX 33* flMFRA, AZ 
Bf4J3. 'VIS A- WASTE FI CAR'D : ffiH) 754- 3MB 



GUARANTEED. F-eahesi a dp a Hu rally peel'WKA. 

TOMlS, KHlSlfc IMGSSS JtD UMwIs. Pfi Bd* MS. 
Striltortf. CT M*S“? 



FRESH HOTLINE NAMES! Someday Stupping-pwl-altek 
labeiBHPlwed staled Opportunity So^*rs-MLM £0046: 

* 1* ; 1O0042O: teed Moul Cals National L *1 i 40G4U- Wfi 
[24 hns.? Soa 1 m [G] Ozerk. AL H»M1» [VI&AMC 



AfrVtRTtSlHO SECRETS' Helphil lips by Mad w*ra Awenue 
i5( pert -can bOOBl'WOfl” PnoiAs 1 ftwh rn Minm? tpr Apnni*® 5, 
Send S3.$5 Uuten - DNton ComMriy, 

Oakland, Wtr* Jb'^v 07436 



TOP ion USA COAPOnATWHSK PwLBuck. &40 
pplgl.nk. P.Q. Sps 1«. C«Sjr Krw Jni^jy 07&J7 



WE WILL pr hi and rnl»! ybirt 1' ad Id 5OTC dppQrtuM&fci 
(including youMorifi Concept*, So* IBiT. te«|mqion Bta 
NY 1 i?4bm?£. 



UAMHC LiHf. Stmd t1.» £ASi fcr irtldrmSrtif™ J. 
AsiC^fcB, P.O Boi 16H . ArvfeU, 00W01 



NEW "HOF‘ NAMES DAILY! IMMEDIATE SHIPMENT 1 
Adhwuw tabeta. 90*14: sttrtli: 1CKM25. 90W4. 

LlM-UHln. 00* 750-PM, Wanlagh, NY 11733 
ViWMCTOP. WM5W4 



FRESH HOT NAllESIP GPPOftrtJhF TY SEEKERS. teal 
SbH* Lafiwas. "ZipCDdsd' GUARANTEED DELIVERABLE! 
500420: i4»m JR Entery*™** 6® 

PM?, V^Cvc-rin Tfei^ 77 50 a 



BUSHES SERVICES 



INCORPORATE 

TAX Free Nevada Privacy anonymity, protection Iwaia 
DsH. |. Even i? you ar* already iFicorporsled ^reat IwAfliiite lor 
yog, W» oltttW pn^ wrvica* Fj^hs hlqr&lunj qr wrile 
Lauqhi >: nasjf.. Inc. m buaimsM tor c-.-ei a decade. 190G E 
W.Hiam. Carson City. Wy HW l .60444*4966- 



PnHTHG PRESSED IIUBBER STAMP 
OUTFITS 



TYPE F«*ib Hand P^mlmg Praeaw Hof SiatoPerg, 
Supplies 12& Paifea. S? CO fctdudibki lira* o?sSer. Atm* 
Typ*. 1734 N. MgnhrnU. CliiUgO, B0822 

TYPE for pooling. Catalog Si S&4*edyci^e is* o riser 

Qupkpr City Typw\ P D 3*. fln> 134. Hm-myt3t>c*:. PA 19344 

B ARC Cl Type F □undent Typo- And Plutitm-! tilan-pt czbs- 
ipgue. Mail i 2.OT re*undBiififl on t*rit order P.0 Box iDl *. 
Branuilfc* 6Q m 



MAKE RUBBER STAMPSL highly Prohibit fm O-iHaihs 

Slpmp*r, P.Q. BO* 22-809 [GX>, Tampa. FL 33622 

VQtlR KUff» prii^ml pn gummed AiWi i«lf-S1iC:k lapeK 
Sand BABE ter eir&dw. mrtuntt s MiIIIkm, DapL p M. 1200 
Hote^l H^ifepnan Rtf .t«TA_ ftimervii^. GA 3cxi#3 



MAKE i4ioPer Biaivips— Dig proi is Corr^ieW supply sn-i 
^irtalog i^i4h inftrucCiom- |i ^Rdutlipl^ wiek 
ord^ SCI* Sfiimp Supply, 1TJ0 M UwhMfl, C^hZa^d 
6^62? 



piththg sltfues 



QUICK Copy Piinwig, Loiw Pfksei Wflte NaEiom^We. 
Nanh Ma*n, &™ningtoo, iiikm*! 6i7Q1 

" QUICK pT^Ving^litei 1 Slrt.OniSIdrt. YOtrt Onguui. 
|7.65....Fnfr Shipping... .Free Price Lift Budget, 0*pt &&. 
1620 Wesl JetfflJKin. SprinaFicW <L 6270? 



arSHOpp^G 



l«E - 4€ PC pf BEAUTIFUL GIFTS, ?gr yw 

1 ll ti 1 1 v GUARANTEED. RAH G-hfi. 5333P S. WolMtt. 

Cnicftga. CL 60S 36 

FiOSEBUD Pertpouirl. SASE *or pff%e^ NiMKietie n?w'a 
13T7S &wmMiill. Gyernortilp. CA 9^44* 

HEW Alarm UgM' 1 &ten Light. <Gna1 Idees AtanrH 

FiaahltflW . 6' Siren* Flashlight Each J7S5 ■ Enin 

133.S& Fr*& Cfflalpfl. Kpn^ss Rw+r Tri^ifVg. B$x 30B- 
Lakevil^ UN 55044 



CLOCKS, tWJCHES,, OLP GQiD, 

JEWELS 



HIGHEST CASH ter GokJ. Jff^tflry. &cHd TiMrth. Ringa 
Dwirronclt Watc.i'eK Silver. PlulkreujTl. kLai: Ardd^t To4by 
Fr&ti giiLWilih inHMitwIk^i. CMc&po Gc+o * Pr&cipua MniAis. 
10 Swm WMwah Dtpl nS6. CHi^o, 60603- 



I .M POPU1AG MECHA/JICS * JULY 19S8 



TAKE NO CHANCES, De* wrm ddwl mo« nlilbl* hrm 
in gld fliTig' twsi-ies5 i E^P^ishfld m 1934 We hw GpW, 
SMvirr, P:aEinun ^arnandii Vl^twr Cash F'«t Intenn.i- 
lion Ros* IndusliaH, S-A East Madlfian, Chicago 



CLOCKS. MOVEMENTS, ACCESSORIES \&mWi Fn ^ 
c.^na-Lc^g. ^ &O0 55fi 2fi7fl lnr.1 r L mn-ntn Ssrvteft Dnpt 
423 So Artih, JA.f*£Vil^, W 5354S. 



FPGM GERMANY’S SLACK FOREST mPuatm fl wfla- 
lhar cIpcM- H*nd carwed snd par.’ilPrt Spiid s-Maiw mo^ 
■t nnr sjn^pped d. reel It.- ti Gu'rnany Id ydu d fi!y 1 29 35 WMh. 
2795 D*vfdawi, Bah Elemandtfta. CA B240S 



WATCH HEPUCAdr Ldwtsi P(«cm! Warranty! Goldplaled 1 
£>ac? weight! Cal (KHJ 963-3LSA 



TREASURE FWOIS 



TREASURE — Locale quarter mii^ away wilh uhrp 
sensdrya kW33qr-+fi«Jiurt iYwp fl^narr,ii Pnjduds Bds 
37U270-AMC. Tantea. FldndA 23566 



BREAK The OMM A- J d 3K.0C0 DK- Cduld Ckr yuuifi The 
E3«ale “n-aiutif H yyi is based on the tea-ie Ciphers 

end Beale r rt^Erur-t S? 50 tdf Pr-ppran\ ppc^Nii S29.&S ipr 
IBM PtwT^AT cpmp#iip«a prograrn Scuddcr 
PO. fci 4*. jarid*. VT 06465^0196 



FIND DM Cdlna, j^r^Hiy, GcW Nug^els, New Patented 
Revoteiidnaiy Device, f- w Caialog. Ga^nier Etedrpni«. 
3131 W N 35fh Ai^ , gpiia K. Php®«a, AZ 55017 



PROFITABLE OOOUTWnONS 



PLABTEFlCRAFT .. Prnhlabln Hnnm GLimifM 30QG 
Wi'- 33 AvaHflti .J. Details Lynnelte. 625 1C UcnfparV 
Mentor. Ohio 4«u0BJk 



FT SMITH Action 5cJv>rH. Ft. $miEh., Ark. 72903 
R^idehl 8 Item.* ttufly Veteran Appi 



REPAIR teiwhPftfi^ertshPukanaa ofjwisand feoola *hbte- 
ul» IIm 5fle. E^af^r B, pm P.O. Beh V. Pori Jem. Nt 
12771 



FREE Inlormation Slarter 4 AltemateN Rebuilding Bon 
42?. Spymggr. TN 3T&55 



PROFIT Pom USA CANADA FREE TRAOE AGREEMENT. 

Eaffli inooow M hem* as a worldwide import export 
represent3*ive 'Siarimg kit" S6 £B- RwKcy^ initsrrMmpnel 
ll Fpfsylhlic Rci.ib BrnrPdlKS, Qrlunn Ca. uda LST 2G2 



MONEYMAKER'S DELM3HT? Tn*h Mem In spite tune 
Fteih **r. Is?t prplite 1 Intp Jl Prghl* 1 , 3*3 Cter^ica 
&5<*a^ilte WI53533 



SALESMEN DIST 



MAKE EXTRA HONEV DURING YOUR SPARE TIME! Cam 

weekly tofnrt^rsiioni Viewing ou r enoihng hrw or Catendua 
PerfYS. Bfnd Olhflff popular toertising PppmpL.pflmdnal 
l 5r r '-' re Irpm AAA.il lirrti Oyr 79lh JWiir No w^peftfhCe 
nfK.M^rv Nn Invrtlmtnl ci > Cgtttdkifia Sal yOui jy.'n 
hpurfi. Full Ti^ Fmeritiat! Wrrfa ep Kevin f^esKa, HEWf ON 
MANUFACTURING COMFANT. Dept GPMC7. Newlun Iowa 
60M6 



AGENTS WANTED 



MORTGAGE ra*npa*iy swK* part-time! JigiKirii rmiignw^ 
Training provided Mndgage Sox 1B32. Kcysl ”■••■*• 

FL 22656 



lASTRIBt/TOn^ Do tiandte welt r&ceimd prddutaa, *xtlL#- 
xw HID AM, P.O. B&i 7KMM4, FluarUdg. NT 

1t370 



HUGE Prbfifl PdLbhbal! SftH TT»uMhd5 flS FYwVlCta! □*- 
lute LJ UFlMhlted - PMT. teqha 7. Msr«r. PA 16137 



t» F&R HOURWRT TtM*r CALL i.-ad&Bia-TMfl, EXT. 
K?®sai £«i Maaon Shoot in youf *&&* ilm*. We ll heigjyoo 
lum Saiurdars* HM^mirigE miu &Q n^. t*r> risk. Ha im«Kti- 
men*. It'j easy 1 CaW tedfty. Or walfl: ShrOfli. D*p1. K- 

593, Chippewa rails, Wl 547?4 



MAKE MONEY IN SPARE TIME. As 4 to&«ri^ien 
repmtenlJiti^u ter h.-iadi'ig 'ra1-:>n*fil rr-uga^iniis y<:: j cA?i fcah* 1 - 
getterous convhisatena white te&Nim§ me art or ssilirvg 
tealrudioiis and snu^ifli win be eont to you tree SwhJ< bh^ ad 
Wit* ysur name end add™ Id POPULAR MECHANICS, 
Ctepl A &-L, 250 W. 55* h 5t„ Nate fork, NY 1D01S 



BUSMESS OPPORTIMT1ES 



JMPORTEJcpart opportunity ppifHiiabte worlds* tips 
u'U«r buainets 1 fwo -whnnut cap-iai We sHi^ pan ter 

no usH axar^iriajll&n. E^ettenMi unnecessary. Free Report 
sAanan^sir. Di^l WoDdiasK? hibb. Caitornia 91367 



NO MONEY? Nn Prqbtam' Q^l P|-h An>vv;iy' Frre Drlmln 

Dan>iS Do., 11SPM Mam, Bi anSQd, kAD 65616 



|.1fld0 FROM 310.00 WOOD Uiking Simp* WfcudJfn 
Kami Trnm-nindDusly Ljrqt Marked Oelaila plus ButipIe 
$500. Alcralt &ax W2 Aiakandrla Bay. NY 13B27 



125.060 LOAMS INTEREST FREEH Stem Fedetel !aw 
WIPES GUI DEBTSJl DmmIb PflEEIl Moneyme«. &ox 
W«T9k Mvgviv. FL 



GET FREE MChOSES. SELL FDfi tltWJKto UP 
11 30 Wl ilTian 279 S Devtr'y Df 406A, BMrty Hill, CA 
90212 



SUCCESSFUL HprtiD Svt-WU» DeE^fc:: TTtohWi 330 
Uterlh Horn*. Ftenkiin, Indiana 46131 



150Q JM wisiik'v Nome D-wmsS SMd 11.00 BABE G G 
Entfi^^uS, DOT 34014. Dept. C Man* polls, IN 46234 



START NEW COUPON ADVERTISING SERVICE. Inotedi- 
bia profile! Udormahvfe report - S2 00 Wetor PubHcjt®ra. 
Miprrillvn, W15 £47£<4 

EASY CASH! Low InyeetmsnU FREE tofu motion. TO£.0 
HOOKUP SUSINeSS Sunburn St., Artels CA 

91331 



FREl inlotnifl1*n bwhe m&itoniter bussiteM, WetMi. 26* 
Sante Ckue. Vtsla. CA 92^3 



BE YOUR dteh teas 7 iOD1 tasl. easy teaya to toake money' 
Fr^a 1 RlSh nnme. sddteM, Mgnay Stoking, &*pt PLt B^a 2 
Siudlo City. CA 916M 



STAY HOME I MAKE MDNEYI Over ISOdidAlaNrihgJWte 
busmen ^tt-inuniOe* Dele iU Free. Cna^rrai. boj 24G- 
PM?B. Sinn. Valley. CA 9306? 



HOW TO makB your ftnsl MILLION m e ye&i or Besa free 
deiaiis Wmkh* Inresirj^nta hie. in Chait^*ite Bbtf 
s^mgmill®, SC 



ASPHALT pprtfKt r^aidaniLil gtirt-up minuii, S540K 6 
rTKtfilhi *25 Wbfte Aaphilt, P.O. B&x 195 Leetsdale. PA 
15056 



120H WEEKLY poasibk- with Ihis tvsw, unique bum nesu 
f fl£E m^ormebw Great Scot! FubMOtogi. Deps 
10350 Orww St NW. Gwn Rupids, Mr IMia 



GIT RiCH?^ S#crn-I Uvh 5m#^hii5 ctebl^H^ringg CASH. 
C 'cdh 1 FREE genii' WMitoKitiB. Bqji. 4QD6 Ps^^no, FL 
33063 



HYDRAULIC JACK REPlUR MANUAL, CATALOG tlO-GO- 
HYDRA UUC PARTS SUPPLY, BOX 415T, BROWNSYHJLE, 
TEXAS 78520-4157 



RECYCLE METALS. NO, NOT BEEP CANS! Eaiy £458 
Meekiyi Free Intermeiron Racycter. Boa 121-1 Franklin. 
TR 37065-1214 



SCREEN PRINT T-SHIRTS Inarcp^ive kifia. Free DtflailS, 
T-Printfir. P.G. Bflk 23991 |GC|. Tampa, FL 33623 



MAKE Rubber Sli.mp:: Hs^4y P^Tiiabia Frets Dttiailb. 
STAMPER, P.O. 22609 [GC), T*n^ FL S3K2 



PROFITABLE Gold Feh Printer herflonaiize basinet 
earda. penette. -nBaiates. Free detail Goad. P C= Bcist £49&6 
[6CF Tflm^, FL 3 3523. 



BUMPER5T1CKER Frid?Ef. ChMp, Simple. Fottes-e Free 

DeieUs. Dumper. POO IQC]. Tamp*.. Fl 33632 



CUP ni^^Ffter ilffiu— H - S5 EACHrH FREE F 
Cltppmgt'B. 61®. Pgmf^nO, FL 33W 



PIANO Turdny qutcUy ^ftfrted with i c-mt Itudy iuuraei 
Oipticrrd granted Afttehoan Tuning 5dio<9. ' 7D50 Tester 
□rive, Maryan Hfl, CaJ.1. 9W3" 



TAKJE OaSetog Order*. We drop‘4^»p 2A&5 bm\ ailing 
sper^pl^y prndutt$ £ nwrrt bc'.aw ..vhateEa t prteeti Im 'pi;- 
d.aDe delv«Y Spectacular heme biteiness- opportunity 
k.rrt SMC, 9401 Dc Soto Av-ite. Dept 2G-91. 

^taworfh. CA 9131 1 4991 . 



GATtfrUi REOLAUWG. preset Wiw. sorMioo and Tfajn- 
mq Cal I Unique CirtNrtyi: Dc- p l404> &*5-iX*72 

^ContinL*d on nert pigtl 



BUSINESS OPPOftTUOTIES 

{CbnlinuPd from prated ing ptQt) 

EARNINGS Unlimited* Mail bur burglAr alarm advarlqp- 
rm.ils U&fh hftiYifc 1 - ASM MfcrihLfrdiGing 5$3l4 

Clmcege. Illinois QQbhS 

W.0M OM Vp ACRE! N*t#j Hyrirppgnips in$Hpansiyu 
pleasant, prttuca/! F'sSfr mf*i?ra. 1 idri Rc&ci.*, Rnx 1 J14 
Franklin. IN 3706 5- 1 21 a 



Miti£ BK> Htffltr REPAIRING WWDSHIELD& 4 Piffle 
Cum! up io JM.OM yearly Cm TOU^fftEE ior vaHieble 

FFIEE nspbrE 1 -$30-321 -2597 G^m-Wuld $Yflpm$, Rgx 
5755D7 Bend. OF! 977CB 



VENDING MftClifNES. Nn seiumg Routes- earn arming 
pn^rts Big CaLflog^e FREE.' Parkway Corporals 
1-535 P4^0- Grtranspring DriM^, Timpnium Miry- and 210 SG 

UZARh Sqwifmj hiaohinp Repairing J#un. Wp<mc?i 
lucutiiVR- PruhlSi CL'-siiiSl - t. Cc-iraspcmdc^c* fschnnl Go* 
5104 Spencer. Idwa 51301 

PREPARE Tax. FKflurfla. Earn 4i«§* d:^ni1iBd wtvk 
train ffl home AccTOdited Program. NasioneiTak Training 
School. l&F&sy, 2i3v Ne* Tor* ItHfcf 



ASSEMBLE wooden no^lies nrt homo We pay $£32J& 
weekly No *Kp*ri0fiOT SA£E Wa£pir>e. Soa 66QM. 
FirtMLA*P*rk, Fl 34fi&4-30W 



EXTRA HKfiME, Assemble produces el hame Woejcpe*i- 
enw Date** i^li545-&4?i Ext 638. 



LEARN MIRROR RISiLVEFBMO Fray mrtxmfflion. 

SllwrtPih 6 om lJT. Lflng dpwne. PA 



HAKE GALLOON ANIMALS. S40G WariteAds! FREE 
SftrtRLES WSTflUCTlOWS; F u nhymfflVs - PMSl. BDk £50. 
Ate-sand^ Bey. New York 1560? 



ASBEM&Lf: PRODUCTS AT HOME, Many oppo Pun iters 

paying Higi> W«kly PrglilS pr*sflfi|ly pwi*il3$ee wilhwd 
i rtrt*Dfnert4 Wide Bull neiAM. 920 Brtghlprt Itih 

Break lyh. New York 11235 



110,000 MONTHLY Taking PiKHograpiie ai Home! Call 
to chided message l3Q3J 674-b i 5t 



HAKE YOUR DREAM COME TRUE, EARN *Wflqg YEAR- 
LY REPAIRING SHALL MACKS IN WINDSHIELDS NOT 
REPLACING THEM-. CALL TOLL FREE Ofl 

WRITE: THE CLASS MECHANIC INC., 101TB NW 47Eh Si,, 
SUWfcSt El 33J5 1 



14J4? HONS KQNOTAIWAN Product Chw Small 
ItfE Sorw? sample ‘rpe ttgrtior Rtjh: 17l$PM7 Yuba 
Cl i\Y. CA 9599? 



RECONDITION BATTERIES! Ca Sfy EHrrt Hunted* 
Weakly. UnlaH Secrala, Free miorroitwr* Battery Outlet 
Bdfc 3SKJM, Niekcry, N.C. 2Efi03. 



J 40 ■ JiOfrTtOUR Amaiing break Ihnough proeaas re- 
slbnti BurnK^'And-DamaKpad Ctmnte*ipp& WfTHOlIT RE- 
PLACEMENT. 2 nowdry nrn S30fl»Yfl*r Uilligng *1 
aparimerdSv pay pfOlin imnwdialsly 1 Free Informa- 

tion. RENEW, 30k ™ 0 -F*C. Vancoiw. WA &36§e 



MAKE MILLIONS MANUFACTURING BATTERIES!}! $uc 

piie$ nvailiL;>lc E^mNaiL B^lk 36 S. RogO^ NJ 07603 



MEW -diittrtary in baiteyy raaor-dilrifling E^ptvlean 
r™uhBi guarwilee means Big Profits FafiT! Eiaclww, 
?415 Gable Dr. oiile Qqgk. AR TgS0£. 



CONCRETE Block MadHiw Cfltplgg El .00 Hoyt* 0 ™, 
arm 3740. Rapid City. Sdulh 0\#.or d 577Q7-374JJ 

liitflO From Sqiian> Fwt Plywood tHugc- Oama^j 
flfVEaiing Prrnf 40c ^flglundatifli Woodw-^i yndg^we- 
ip. K324 

SI.WW WEEKLY MR TOOL REPAIRING, inalrucuona 
PartH and Tools Whctesa*. F^se Ootaiia 8(nc &M. Wichita 
Falls. TX T65&4 



&SQC0 Mdnin-Frer: irMo?makidn - tk> Licihgat L-r. - Longs. 
Bern 1465 Garden Grii^e. CA 52S42 - 71^530-2167 



ALUMINUM SCRAP -• Racycla vour^air - make Up tO 
Sai&.EM ' POUND! FREE hHoimatmn- Industrial - TMAJ. Eo% 

127. Alexandria Bay, New Ye-rk 136G? 

NEW PRODUCTS -D<4le^^FraMhiM4-D*1aih 
52.00-DMrt, P.O. BO* 1D3, Aadland. Ky 4Mffi 

GET ml - Lite ma^t unique printing busimand: in has world. 
Start iram youf tome on a lull or gxail l-^tw ba»7S. Pr^i In lull 
color on paper, fahnee metals acrylic*, mylpra.^c- Call igl: 
1r«! i •fiO&2S5 , lSi^- C:ejn Equi(!fr>enl Inr.. Rl 4, T on«i: 
Plit^a. Maine- Q42G2. Ask Arfirt Sullivan 4b3u! Our hue Mantu 
Tl^- 

5,00-1 Moneymaking OpfwRunirto^' Fr*t c?4pTQfl ! 
Dv namiis, Box 1EJ29G Akrwv OH 44305. 

HIGH Profits T-SHirtS. Cap» ln*ap*nfiy* 1 ranker mp> 
chini* a-yppf-jis Pt*$$ E(n a2809fGCF Tehipi. FL 33 $23 

" HjOWS WEEKLY! I MAILING FROM HOME r ■'nm^m^ 

opportumry! No Obl^Uon 1 RSS.Bpk^BPM, Danbury, CT 



II floors POSSIBLE. FREE. Stamped an«lope Peeress, 
&Pi! ^243. Los Angetefl, GA 90 m 



AHAI3NG Part : Full Time Photogsqp^y Busin&se Ejrna 
Voy Thousands Monthly Pest And Eaay. Recorded Meaaag# 
PtflYeafs Dtfieas Exl iO?C 



GET RICH. Secret lAm WiptS jkjI DubLSf Nave CaMkCubdil, 
Frea InrceynMion. !auceus\ KjL. Lock BOk 2255, Waldurf MD 
20601 



I MONEY TALKS 1 Free Intormaiion Hrt* ftAtC&w, BftTO 
Vilifl La JdNa Dfi'iw La Jolla. CA 



MCSliF pow&r wa-sh ^eora^B r^veaiKs. 3^0 00 Roboria 
105 Campbell Kgrmlkt. T£k»|e ?|£l20 



PflOTT FTOtn GcsYernrnent C<}nfiapat*ora and Surplus 
Cara, Boa^s. Cdtnpu4*ra. FurniUna and Ihousantfs oibar 
ihims 5cm 000. G&A Pofll Offices, Sherih». Custcma. etc 
Bi-^rV Cuid» H2.M FUh Ciwdflke Co™ Fi 

3?322. Yrsa-MfiSlorrendl Fr®e inturmalicw. 



OONSTRUCHOH SITE CL£*tl UP, J3M daily Make more 

Sw^pflrvi^ 0 *ars SeaflW, 14fi)2 Newport. 4£ Tpfliit, c* 
BSW. 



EAFlh^artraS^Si.SMYfl^dy Assemble PVC Fprnilprfr £ KY 
S£ar£1wn# bta»n(i^ FrFbn -Gwen, P77lPM Raitli 1 

Ground. WaahmgM^ 3&SiM-Q77^ 



RENT TRUCKS. B*G BLHC-KS. Fme Ckiiaib, SASE. JM 
Fuhliealiena, E5 ok 21 3E, Manterd, Al 3S344 



EARN ITTOO MONTHLY! Eapy Hor™? Busir™' H^irwpst. 
nwn CEKE, BOR 7607, Anfl Arbdr, Ml 431Q7 



■RRED DF GET RICH SCHEMES? JOIN THE HUNDREDS 
OF BEGINNERS WHO HAVE BECOME SUCCESSFUL Rl 
THCffl OWN PROFIT ABLE fiiU^NESS AT HOME, FOB FREE 
DETAILS: MATMOHO ENTER PfllSCS, 2MW MONROE 
STREET, «PT. Pit 7, ASHUU*&, ItY 41151 



HaKC High Prcrtd. Hat Selling Licons* Plalea. Signs 
Vwpmaeic. PO. Eon 24&M t&Cl, TamiM, FL 



SIGN PAINTING THAJNI-NG CGUR SE V-<hsu Vgl Qn..- B.mt 
LoheringTechrtK|i*i. vm lb Leheriivg Signs. Free Brush witti 
berth Volumea £42.95 aafOh. CSL, 513 Hawthorne, Fort 
Wayne. W 46606 



ETART MONEYMAKING WOODCRAFT BUSINESS mpt. 
ir&g " F±ty r Quitk" lij-yi, novehiol. Fiik? derteih 

W1LUAHS, 3600L Ban Sebadllan. Tuoon, A Z 66715 



INCREASE Your Income! Ar^anga leans, leases. o*hEr 
linancial service Enough nat^rwide ladder nHrwofk P.TOSti- 
^45U4 money business, iul^part-lirpe. Top Ccmnmsaic^s 
gomp4ptfl Jrgpmng support Ftqb Dfileil? by 

el*tErgnicn4il> PFA Bo*»T-P. P^haPflini GA9^29. [7U^ 
24Q-Q40& XtOfVP 

INDEPENDENCE! Pi-aMabie' EnjOyida hort» buai^AMi 
iho* how! Free 4ntwmatibn. Fnjnch Enrerpnsei, Uept S6. 
75 KiUnmglcin Awrvi^. Rutland. Varmonl <K7tn 

HAKE |760 EVERY WEEKEND! VALUABLE REPORT 

Tells how. rush hod to. report, as Foxcren or™#. 

W^slon-Saaem. w C 2?i<J9 



ASSEMBLE nleohorac p^rtf We ip^pply c^pormnH | ws| 
inpTOCliOTk* S4 k^St.(X? WHlai: SdulhT^Ch E^tuftnsfa. (ki:n 
3E217P. Kenneth City. FL 337fl5. 



HOW to MAKE up Id |3fl0fld a DAY whh ycu^ TNiJCK. 
Sand 3400 »or lha bocJf. Franklin end Son Putwahing. ^.0 
Rpol 655, gN 45331 



NEW SBA LOAN MANUAL! Left?) I.ltlu kfiOmn laLln- to 
^p^Cval RU5H 5 15. DO to. The _«»nard GDinpLI/ 
Dept M2 2103 P^rmoidh Rcci., Ric^rdHdh, TX 75051 

LEARN VCH O&amng. Hepa»r Hugs fYblita! Secrets 
Revealed 1 No ExperiefM^e Naoeaery FnpeDetarN V^ioVCR 
Flepa'T -Dept PM.23&iflLeki Fores! *ii4. Laguna Nilig CA 

92553 



TYPISTS - S50& Weekly! Inr&c-naii&n. Ser-d S«I3E i6f\. 
Bene iM -Pmo+Mw Creek, Alberts. TOk lWo 



S3i.5fl0 yearly' flecoedWton ''^AkecT batleiies Easy 
i^HTOlma bi^InHS -rec facia Owen 8771 PM. BaRie 
Ground. Washington 905^4^771 



HAKE HODQ't WITH CLASSIFIED ADS: 14 Pdgu booklet 
leils exactly how RiH^^ tc: Oswxidunity. 2D6 FoMcrDh Dr.. 
Wim4od-S*Nn». H C 271^5 



NEED MONEY 1 ? GK Gratia S^i-aLuie Loa^S, BusinaaA 
LcshE Free inSorrfiafbc^. Action &b<. 5*9B. Diasmond 
Ekar. CA 91765 



CLtF NEWSPAPER item* S3-E30 «se* Ftob C*tais* 
Enterprise Rgi 4^A S Wspit Coviq, CA »1 79l . 



MAKE 115,K» NOtmtLYr Easy' he InY&Mffienl 
McOflwett. 8dJ( 5&29-A, "Diarruond Bar, CA &17B5-. 



t3^O0 Profit From Qnr> SbfeS P^oad* &y4r*rrtwd? 
Prop! |1 4>3- |.P-c J urid3bto: B -ock Sax 1 ^93 OuiHTWl, T *r.*h 
757B3 



EARN Quick S$34 With Tout Fsckwp, Van, C hr. 36 Exciting 
Now CJijpOduniliRtil F nw Nm^xlvllmr- GoFi: - 4 Luckbdcc 
-6?. FuunLfiin. QQ&m*. 7. 



TO #E Or Wd4 To Be fesh &r Poor the Chcce ib Yoors 
Free Details. SuileM. 1126S Federal Hwy Fi Lauderdale. 
FL. 33316 



HEADY CASH cun:. £750 nutc'. i>™vL L ^d' Manu^aclurers-' 
closeautB, recycljd^ mwe ? Corpiyjate inRo S3.S0 A. 
Llddf PuUiicaiidffie. Sak 503. So. Caaco. Marne 040 t7 



Starting YOUftGWH gUS#*i&S FflEESutsBcr.phonlo 
QpfiefiluniEy V-xgiL. 1 ini: toll.o hri* Wrile- Qp^cnlunity, Dnpt. 
N01, fi H M irnydr- ClKa^D, IL 60602 



ULTIMATE HOME BUSINESS! Gull InrwmLIion By Mill 
M4k« $5,000 A M&fllh. FPM DaUils EigtoGo, 1 1fl Frankhn, 
■Mewa^h New York 14513 



PACE WIFORMATlDfel. IPb-w !p make mgn t?f -.vrth GCmpul • 
4r$.CPmpu1ir PubliMli^liAlerpriifJ, &pic 2347fi Oflpr PM- 
7, 5th Giego. CA '3Gt23 



FftEE ^FORMATION ON AMAZING MONEY MAKING 
SECRETS THAT CAN MAKE YOU FINANCIALLY 1 SUCCESS- 
FUL Cupari, 25D7B Dant, Mdrtrtd Valley. CA 9238B 



Wcuklyl Cperfflft Puplit^^ Busmwj al Home. 
Free liipv 'naliQri Denny PubliShm^ 540 Dtnrty Dr., 
Mooreavilla. IN 46156 



FBEE DiscribuEbrship-Sell Moneyirtakirtg by 

Mtf Box 1274-FM Weal Valley City, Utah 54126 10&D S34- 



HAILORdEF Opportunity: 3 p!i Mor/ay-MakBf^ to ports. 
1000^ bMffir Ekc>. 5676. Van fcfeyt. CA ^1404 



MAKE 51, CM'S ITS EASY WHEN YOU KNOW HOW Free 
relate- Supe rw Ikut 567679. tocapo ■! SC<606> 



MAJQ6 mpfifiy by Ihe minul? around lhe clock for doing 4 
a paperwork rrpm hoft^ G^pws lo a liNHime 

inriome. Free Ftopuri. Su?s-tci, 135E 94h Sr Dtp PM$S Long 
Haaoh. CA 90608 



HUn&RE l>S w^KTy Baalh.’ Aabenrjbte FRe?YEN producli in 
'gTMF SipflTO time. No ikE»nBdd& Free 0rtrcinjTO. Council, 
r^x 2227. Si^rda^. WA 9W3 



SAVE lirti 1 Big. inbf^oyl Amuing hew sfenncH. Evaryone 
D&iaila SASE. UtagB. Bdx 131 M. PayW UT 34551- 

0351 



(900 Dariv ra«1iFiff 60 M.PH. Fiad^ C&n iro*ed Cars' 

J6.000 in Sehw Bel one? Uatt Opects 1 bn Cspwiri#rt£^ CcAor 
Daakif l-nidmialto^ Papkag-r: (5 (JD iflafim^aWel fUKTlp- 
Tails, 1001 1 TiJfridL OrivC JanAdSnwrt. Tc-kd:; ? fl44 5 



EARN EXTRA MONEY, Frdrti Old Fumaur^, Ffr Fufl 
Ih&buctHMM, Send $4.96 to 1 DfiS Markerb#^ PC. 2C71. 
iMPStat^ MinneapbliB, mi ^4fl2 



FORTUNE FROM -hQW TCr ! fttFOfrTS- Free Delate 
P^raone. Oep3 PM. 3d* JTi Ctalllwpch. 6C. Canwa V2^ 

6J1 



THIS ia lor you ■ now lo st#jrt end ope^ele your o^n 
profNl?yb*ebU5in^w!s pi homp FmINtaile CMPybliahmg 
14327 WalldLc. Harvey, IL 60426 

MAKE HOMEMADE BOOKLETS Fv# Uffltd $lfi7.D0D 
with mir*a. Fra* IfllormalK?^ Fateon P.O. Ekm 15JG9. 
GMlHiHirg. TT4 57736 

FREE DEALERSHIP-SELL MAILING LL-STS" Carr-g^i: prd- 
OfflFR !rM‘ PCW. Ho> I302-PM7 Valfey StrMffl NY 1 1562 

ilOOffS Weekly Staying Hggw! Diseovw what a goimrn- 
mfcfti pufci taiic-^ leveled aooul Ihla easyto-ileii proven 
biFsunesa Free luvatune 1 InnsowMiw £mpicym«nt 2fl3t 
Lakeridga, Oel^a. T«» 75236 

INTERNAL COMBUSTION ENGINE - m oppprtunrty bp 
invpM in |ht dcwniop-Tiint pi a r^rt^elusnary mtn'ful ppm- 
bv^licrt engine £up£7aQr tp PKnc'.inp c-rginnS -in eynr> pfiHjjr- 
and engineering paluggry CaH Trap* ^UPOreSa SCO- 
334- 271 3 in M.Y.S. fiiek475h967& -Diyi 

QET Pb«I \q* TOedtr^ t>odA? ? Wide ^ase-kG?, 161 
LinrO^wwey. North Aurora. IL GflSa? 



RIGHT PRODUCT dDBH 25* to prooe^e! Se»s like hot 
cakes lor $id !r Free information tor loos* Mump. SNP 

Suiw 1fi^270G. 1S4lt North Jfi-lh Drrvn, Phaer.iK Arupna 
fi5G29. 



m BUCKS m TtMY SEAR&I V-anylactoTOr ^kf 
D tBtnbUlerp Who Wifh (o £am [ICO.MC PnT Year m Hi: ion 
□pilar Slufled Toy Industry Call T«H V:rk 
Kld«iPredurta,223Horirt*Kk fld , Fiuriingvi 1ft NY 11736 



START YOUR OWN SUSlNESSI Wdirk el home' Full pert 
1 >r«! All BEND FOR FREE VALUABLE RCPOffTfTCS 
PubHcatiprn fc 465 E MpDpnaid. Suit* 3 ^ 3 C. Stgttsdale, 
Ariju^a 5525] 

jtoggd -ora mxt page] 
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Busi^oppoimfjmK 

(Cgntinuad M grggreling peje| 

VINYL'S Wfrere 1?i« moneys! P^oles&ic natty re^ato ralin- 
:&h. redOKjr iVjmrlurfl. car Quick, easy, Twb :b--*na! • W 
^ day flprra you $1,000 4 mpnih Hom&S. Cars. dtffliWi, 
■iiSEaur.-biilv unlimilng ■" i_; I ■^-:Ti i : f frjrl rsrning .after a 
days priuCItefi H4tnib Irfc* VIP, SOD 7 Mnfilrgjg, C6 -r,iy> 
606 10 



HOW TO RECaVE $&•,,(*».« M* fHt MJML F w Details 1 
Sen d 3ASE EC. UlhaWm-h 32P' Box 'AMS. Sail Like O&f, 
UT S-fcTI* 



iMCflEGIGlE, PftOmf^E. proven home buamefca oq- 
P0flurtiEih& "HOW-TO" A SECRETS FOR SUCCESS re- 
lated by KApe^s Free J*5adi GuaniJ 1 Enterprise* ttili 
PelBtef^iowft Rd.. Suite *7frM7. Ows^a Mills. MD 21117 



HONG KONGk TAIWAN Cheep. Free Getalfe 

Wnie. Della PubistHigns, Bq* £30- Indies?. M*«* 367S1 



|t .000.00 WEEK HOUSE PAINTING. Report d*ta.bj hgw 
$4.95 iSK. 5240 Howneaa, Canary- C^tadft T3E OC3 

135,000 bq t3&3.D0O L^rn Sharpening at home 

Free OrCchur^ R A £, il ha r paring Scli-qol #04 Phylli&_ 
Conroe. Texas 77300 



GOVERNMENT' FONFCLOSURES Suy dirt cheap. Fte-w! 

tor im-THtouite psp4i!j. rp-posaich Free 0rgclhure 00* 

50OCB W+1 2. Da/iwcil* Ci 94526 



MAJuMOEA OPFORTUKfT> Sian profitable- hew busi- 
mppp wrfhowi experience pr capita! Informal nee Mail 
GfUor P*pE. ?m. hfconrile NJ 0?G^S 



BECOME FINANCIALLY 1 1 If DEPENDENT! StoH y our Owr 
Business. Fie* Mails. 7R Enterprise, Boa 2fl04P#47, ChCutl. 
CA 93455 



MONEYMAKING OPPORT1MTES 



Make 20 00% pirofda tahinp astern for irtahcYmMhmg psib 
emiea product usetf ty repair shops San^sSe Si 00 Adhmen, 
PQ. Bo* 453# For* Lauderdale. Florida 33336^53#. 



FREEviifefeg Money mekmg.Hpw.Tp. PyirsgnflJ ImprdVe- 
mfihi Publ*caliOTli BASCQEfifeYipe-raisS, Bfia 576. New E&gSe. 

pa iso m 



INDEPENDENCE and wA&llh Ihrgugh m.nl inr,ii1r:rs Frtf 
Du! Avis Dyrtafflit E UteyphaM BOSS BLfec^-wiKX? Suite 1 1, 
Deiroil. Michigan 4321 D 

&EEK YE HRST Ihe Kingdom or God and Hie nghiBou- 
r'f lift and ail Ihett-Shing* ihMI bn iKScxpri uniavgu M.yt1 6 #J 
fMMJ 



MAKE 5 1 , 0 W MONTHLY - SPARE TIME Records - 

Fees Start Prp^ran* $2.00. fieowd v-sull, 2BFIT2Q6, 
Bdtemwd.NJ 06&&? 



BLIMfrEM^fFiOKER Printer- Cheep Simple. Ftodabie Free 
Dataib. flump«. POP »791 fCGj. Temps. FL BffiJ 

GET RICH" S££r£[ r*u. iWivs deb^- Pf^s C.ish 
Credil 8 PflE'E natwri! 1 WeasihKit'B. Box ^?3e Ptonpantr. FL 
33063 



A&YEftTTSt free m Mapaaiws. iB.-SO. Dmedory, fl** 
llh Ati^nSfc Gwng.g 30301 



HIGH RrelsIS T-Shirts, C*pS. 1 1 to: p in' i S.'-v^s trnns^Br mar 
chines su-p^iee Bex 22B03i.Qti! Tampa. Ft 33623 



MANE RubbfF Stamps Highly PngdmSite. Free DeteiFs 
STAMPER. PU Box 22ffiB |GG), TAiT^i, FL 330i? 



iiOOO's In Epa- 1 ^ lifiw SS-.OS 1 . Nd lurther mraslmsnl 
fl^mgnd. Boh S32&. Weslsttenii. 6LL 606^9 



MGNEV FrOn; QiScArdErd lira^ Slamp. BrinuniRi, POP I!-. 
Paragon. Indiana 4B1E5 

WORK lor vuurseil Irom flW FhH! iJl-IAiIs !'^GfHiwOail.t 
Soil 370468. Monrtara. CA 94037 

EASY MONEY HAKHG PLAN I SMd 

Slampetf EnYeiope. Mace 52H? S 5030 w . Kearns, Uia^ 
Uplift 

ACHIEVE Total Seccra? Monayr Rowe*! Have It All. Ft*6 
Inlomnebon. Panc^, 171 Ranch C^ye. Dt-ji. PM. Pocatelto. 
Idaha SJ^CM 

MAKING EXTRA. MONEY MADE EASY. FREE Sutwonp- 
lion to OppoPunliy MeKiaiiiw ehe«e hiaidreds of pno^en 
ways Write OpiKifluniSy. Dep 1 /HOO.SN Michioan. Chicago. 

II 

HOW 1o Bled and operate your own prulriaHe bumma al 
hgmg. B 00- Cdd? Enlif^pn§w &qic JO0a®3 Arlmgagn. TX 
76006 



»1C*0 -I A hours, pldh inq a gaHe F^-et OALAJ^. PM, Dus 
KM 5 toe Aretes. GA 90065 

MAKE H 5.000 A YEAR WITHOUT A JO B.^aS’bBlIahflw 
to prerfit Irgpn small Fedtwal «wv|rKis 16 #0 The Source 
ROB 2564. B^nswii*, QA 31521-256*. 
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MONET In FUeas Eatate. Bow Si 00 tor report K.G.B 

Emetpristex. 5 i>Jtsb&z Wood* Gnu dj, M.innlripn r i N J 0”726 



SAVE MONEY - 50* OFF WWLEBU COST ^ith Whi- 
FirSl order Firs! tone An al|iac1iv>e, humcwioys, 

imfKjlie buvr'q defh. GnlPI tor lliaA m?r5 ston - 

apecisaiy sates aw more. Buy tat 9e ■ |1 . Send $2 Fl?/ 
details, siipnpte end d»scouni co«jpan. Refundable with firit 
□rde- ilr. Qsn iiuipto. 1 7JS De Lm Crit Blvd. Ag. Sanle Clare 
CA5SD50 



FAST CASH thr-oag^ toiil ftrdar Prbwn -ideas Five 
into* meiion JarnarKeF. -*4527 Hwy. *29, 3t. Amate, LA 7D774. 



MAKE 'howsanua wht; cfassifie<H. 1-100 SASE- Rwd 
PublicaiidnG. Pck ii' s JJavia Street. Lavaca. Aft 70941 



BECOME; RICH,. Free Into, C*j a razeed, sell-^dressed 
nlamprd irrvflgfH 0H3 MONEY, 964? Fnaht St. Nani^io- 
CuiKTuwwje, 09 31 730 



HNAlXYt Fru^riried mon^ji ^Kara have Ihe ans^vefs 1 
Fifrf the ONLY Miry 1g riwiVS. 2fcrg B<^OL SdX 339B. 
Ansnglon, VA ZHK3 



LAST y-sa i I nf-sde 5367,000! Be Can You! Gutoflnt eed 1 
Send S8-9S «n Free Ctei»,ia. Mc^iey FO. Box 12467, 
Bm&uftQM, 7X 77706 CMpL PM7 



HAKEMO^Ys^Hnnintennalidn Produce iMQrpe?!niee. 
SeH ll tor dollars Stop-&Y^e$ man .:al ^igws hdw 15 DO 
Jscqute Enteip^aee, 1U8R Thiu^n. A^itiOA. Pa 13433 



TURN YOUR UFE AROUND! GafiOnw L-vim: uKy^pe^. 
deni, spare tone at home Free deffrls. J. P. & Bdons, PC- 
Gox 107+ B, Pampe. TX 79066 



¥RI# Thousands rtilh rny SyStom 1 Learr m ?*g 

hours Guaaanteod 1 Send S7 95 a* Ftee Oetaita, fflabkiath, 

P.o. Bnx 13W, SflitoTtont. TK ??m Dad. PUT 



STAY Mnmr- nnd Pv 1 nkf: Money- Hundreds of P^dllabte 
Pla^a Fiue InformalKto!. Ph^amey w Ctoic ?90i57^AA. 
IMehlvIHe. Mo, 63129 



HOMEWORKERS WANTED: Earn StC^ wwkty Free 
doiaili W-.ie or ser.d sr^ntoed addreAsoo e^mlope: Tc«k.n, 
42i3 Wexs Oliw Avg NiJtoank. CA 9-1505 



EASY rfiongy nyjk.np gppgitynrry Grog's, holptul. rKH 
in^efalivd guai&ntoediSubOOaA. Ito^yrr-g celling ctf invert 
tory. J.Crews. 3374 E. !3Bnh, Cle^dacd Dhid- 44120 



GET RICH Sacre' Law Wipe* Chn Dahb Hem CjijtYG-rvdit, 
fi^i intormaiian. SdccesaKn, Lock Box 2205. Wakiorf MD 
206C- 



MAKjORDBI opporttjpjtkj 



MILLIONAIRE M.iilnrdrr £%pR'1 Flqrveel^ Mongy-fAakir^O 

Secte ts. ¥trn. ixtfling, Houc U^SSihe; M# Powers. Np 
Huliywcxrf CilltornK 9lK^> 



1500.00 Daily F-’ga- Dul.t-I:: Prcrri^lidht Unlimrlpf. 13O0A 
Clwtefl, G^eenwlte. N.C. 27334 



HOWTO MAKE S2S0JEHM THROUGH MULTI-LEVEL UAjL 
ORDER SAiES This will give yd .1 much needed 

Information ro hef p you in 1hia plan. I'll ahow you hgw ;□ 
a quader-mnnofi dolSart && ir> toiee o* lour months. Orde* 
ItM? topgrl topm Gilts qndTh^ng* ?2?95C3Ynbr|[3gB.Oatrort 
Ml 4R219 



HAVE yuu -a gifiu I -iKin n pan gr y. vrvy mfcnr nf-h: ruj 

piO|ect*Why hotputdwnioworklor you! CltokSirieti Arhn&r- 

lining g#n a* g! hpmendc«4jd^iiue'ih pnomoling afl Ihlr^j 

and ITOf£. LAaj-n HOW TO MAKE MONEY THROUGH CLAS- 
SIFIED ADVERTISING by juhxding iw py Igr POPULAR 
MECHANICS PROFIT BOOK. Phot *1.00. Saftd to P¥- 
Ctewdied, 234 W I7in Si.. New York. Nt >ooi? 



nABBITS-O-W^O^ULLAS-FUn BEARMC 
ANIMALS 



Guaranteed income, ftaoe Chinchilla, send hs.od 
l^tondiable) 1o ChindhiHee. CtepL B. Rle i. Bdm 942. 
Wftilwr, Ajr 5^843 



haup^ces ran men 



WORLD 'S as ST SEND FOR BROCHURE. BOB BLUS, 
OflKIGS AVENUE, BROOKLYN, N.Y. 11122. (716j 383-2779 



HAIRPIECES afid= Full Wigs tor Mt*fc S BOD- 543-0 123) F^* 
24 page ca:a -£.-5 T*la? Lma^e, 10PV VYtsi Sculh Npr^iik, 

Cotir P6654 



OF MTEMST tOALL 



FREE PHWAOY CATALOG. Gash inegmf gppgrto»hea 
K.dhfyg flASeta Setnes l:?ani Na»¥ idw^lty. Edcin 0<rjc S410- 
PC. Fhumtiin valley CA S2735 



FftEE ProfTtolloinai Albums, CdfiCfrd T«ch*is. Sterega. 
*K- mtofmAlton Bfruy F^bhcaligrti ATT Bihtf Street 
&roo*lyn, NY 11209 



PLASTIC D-:ig:, ai Lgw Whgle^te Price* eU Type*. Send 
TOT Free FVhjib LtSI. P.Q Sax 12114, AiSbany, NV 1??1S 



UN -OH! SHE'S UPSET1 Forgot bar frith day AND yaur 
Annrvhrxuy? W<?'U Igl* ygg Knpyf tef-ere lt& too laid 
FtemiAdef, Bbx 721, Sunssgl Pbarn. Califdrnia 9074^ 



UNIQUE : Ll.Cftiti Saw* Ynur Life 1 Dtfi&t. 

50ff hpiteSirvs I D.. 00)1 9ft2J.. Trentefl. HJ 09650 



DEADLY RADON QAi in ybur h amo^ (1 0 i^l hfl ftr-K 
Qrwipborg, NC 27417, 



FREE FILM FI ec*rt 160 Pulls Kpdek Film FREE- DefEPlR 
Sy products Urtohitod. e Aihk*y FtoAd, Editor., -N^ MSI 7 



BAN FRANCISCO-, i.uw Wgrk A Ptey to The Orly By The 

Bey. 12. LfrruM'i, 5660, San Fung^gg> 94l6l 



ai Mgfley-Mehing programs. 375 P4GE5 — 17 DO 
PATHAWKINS, m 2. LdcKfieW, MN 95^6 



NEW PacXal-Siiied Breuihutber Check your Altetv* iprei 
arayti^rnii . anywhere WOTfcS W* AA Ua!5flffeS or 1 2 VDC Car 
S59.SS. 3.K InfemiElionil, Bgoc 59S&?. fMlBbgrgh. PA 15216 
□eaiwy 4 i&c weeks. 



GOVERNMENT SURPLUS 



NARCOTICS RAW SECURES Autos . . . Vans . . Baate 
. Ai^aines WHhgn* Siwf Hut ftargams ma«v 1% 
ongmal ecai! 'Nationwide Sni«:. uirgcinry -,.J3.CC 
Dispoait &dX 1-9107-AT. WasSsft^on DC20G38 



_ QDVERNMCNT SURPLUS, How to pachas* Jeeps 
Trucks, TpoK, Fumitore, Etearonics m yo^r area. Informa- 
tion 24 hours. 602-964-3231 



GJ. 5VHPLUS Csl^lpgi^- S3 ffi. MOTirttoolh A^my iNavy 
BOP HffiaJ Show. Rife Rafet. NJ. flTTOn 



LOANS BY WAR. 



MONEY PrebtefftST Free BOuk dasfiubKS- L:>:m5 Cush 
GCHrtrnmpnl Grenls. CMh^ benefits. -IVtolflbiG Id IndiYid- 
uBZft, Write: A-iSrfSc-’aiftS, Bd« 9fl .AX ^r^klyn New York 

n»S 



BORROW SSM ■ $4G,000 on S^tuto! 97% Edible! 
Any Purpose! ~ ve Appl-ca:ifin United. SgH ^9M, 
Downey. CA 9®42, 



NEED MONEY? Whte Etonk^ ^Igp. W* start no Ctodd 
fheck. Mflateval or cfi-aignarA aioedad. Fgr Application 
wn*&- BOOT. nfl 7 Crewtofd Road. slatesvlHa. N c ^r6?7 



VtSA.MASTERCARD! Q^ick P^&^nalifrjSKteBa LdteSl 
Refused alsawhere^ Write 1 NH-iign.il Finite- Sb'^SfiFN. 
R^hntajftd VA 23236 



BORROW S*0jfflW ' OYSrnlghl.' ArtyCKPTffesa. Keep indtoi- 
niigV Fwvt RfjpOTl' 1 Success ResedYch, Bon S973B-AT, 
Indianapolis, IN 46219 



FREE MONEY! S3Wj 5®.000 Gpmway "G ranis. Never 
Repay Efecaih $1 DO Jakka. Dux :tOf:5 vM79. Seminole. FL 
34642 



SORROW ARY AMOUNT! Cfel VivpMp^ferCB^d 1 Inatent 
reply. Sunrise. Box 43X. Baih^&e NY 1 1714-0042 ,' 1616 ) 
349-1 &J9 



NEED EXTRA CASH? Wa II cadh your pos L-dfeied nh^v 

up Ifi tioooo. InSOMe^Csw 



INSTANT Ci'fidlir No lnve£lk|aEifin! Nntlrlnrnuitigni. Aglgpl 
CtediS 151 E; S26-3564 



get 14% visa « ted Mastercard Majerisy ap- 
pfMd re^ardlnfpl ert^r m^piy! Awjfty by phone lor OHE 
HOUfi EJC PRESS APPROVAL Ld^ Wfiwrs on dufyr Gaf 
EOU SYSTEMS, 1-BOO 55+**72. 



L500-S75.606 LOANS AYAHJkBLE! Any Pusskww. Mg Col 
Mferqi Free AppNtatloe : MJP Industry. Bo* 531 , Bm™, MY 
1G461-0531 



YISA.HASTERCARD Ri>5iirdto5S o* Oedis Problems 
E*an Sanrkruptcy. Fot Applitalion Whip. NautowJ Crodic, 
Dfi^i Ow*. AL 36361*1 105 ot Cal! Torres 2A ftrs 
BHD0-a5£-S4?B. 



BORROW 3500-540,600 ! Dvormghl Dn % ^:urvr Kpnp 
^-KtefeNtelyl Acllfifi. Bbx S499-A, IhSrtfesfe 04:, -T.A 917C6- 



APPROVAL FOR NAS-TE HOARD k IN ONE DAV1 A^y by 
imrphnnn 1 u% A,P,R, Ldan Officers on gyi-y! toaieri!y new 
eporpv^d re^afdtess pf Credit eRperianiba! EGUISYSTEM^ 
lm ftato3^^ UrgwM 14KH>65^6472L, 



BORROW S30U $30,000 PAST! MSYI QUAUFYMKV! 

Cd^-MLaaHd Fteancial Sennas, P.O. Sfex COflf? €S{J4 l 
A nteuim. CA 92606 



( rrl I nwd on next page) 




UOhftNS 0Y MA& 

iConTInued frdfn prttwJing page) 

PERSONAL, Business Leans To $100 Million. Presley, Bd* 
MR, Hqfe Mil /;, KT, 76346 



BORROW ilOO-Eim.OOO! Fad. Cfc*Ji£terriial ' financial. 
14W-F Terrellfiwl! Suria 290 Marietta. GA $00 67 



YISA- MASTCRCARDI WTErtiSt LOW AS 3,5%. WHITE: 
KEHBAU, BOX 1H2PU7. FAR HO0MAWAY, NEW VOfcK. 
11691 



iABY Money. Loans, Grams, Credit Carets G&vernnwiii 
Mart»y. l4Q0*2e4»? C?litomi* 1-K6464-iifi0 



VlSAlfc MASTERCARD!* Ftegarfllrti q 4 CradiL Expgin 
»nca! 'M£jdn4y Approved 1 " Apply Toll-Free. 74 Horn: 1- 
Emomren IB. 



DIVORCE 



WINNING imofmsEiDn 12 DO MEN 5 RIGHTS 
ASSOCIATION floute 6 Fo mat Lake. MN 53E5 



REJSIAHJiKj jBTVICT 



FREE Ftemailera List. Agenia Needed. PS, B$k 23656 5?" 
Antono. Teras 7B229 



S£CLHR€ conhdereiai vela ran owned ID years ^mailing 
oihar^fvicasayailatiifl Harbor Enterprise. Box 2BB HartKK 
Springs. Midi. 49740 



PREST)OWU& Man Addrw& R«an"hp , Foriviiiding Pa- 
nsajkfi Perianal Buferbifi, MbyerJ, 72l Churgh, Medina N#w 
York 141K3 



CONFIDENTIAL Mai* Recnvinp Forwarding. £?. 0 D. Bon 
1599 ff G037. Mnsn;ine Pat. Atoe-rta. HA TO. 



PROFESSIONAL Mp4 Forward^ §*nza 1991 PnarnjilerE. 
□rawer 211?. Aahewlle. NC Eflffl? 



EUROPE SERVICE New lanriesbc roreiuia Free delate. 
0 ojt 99.. AMw^rpen 14. Belgium 



SECURITY. GoMidenuaiiv Delays - Consumer 
Warehouse 6333 Paeit * esaa. Stodnon, CA 95707 



FLORIDA Ftemails %• Wai» Fonvare^kj Hudson. B&* 
n i£ 4 JaoKBonviire. Honda 32KJ& 



REHAM T .' Forwarding £ Segr*l Addm*5 Si 00 lonai's. 

Ou^ &fl 6 S. S;ih Frnncisco 94101 



CDMFtKNT^AL Mail Rraivwip Tomatoing Mail Drop. 
Bg« KHE33. CMando. FL 3386$ 



MJSCEU^NEOUS 



STRAIGHT RAZOR: 9'.Y overall, 6 ' closed. round CK 
straight edged blade with black dr trfiwfi handle rspuci'y; 
Brand new and Etfremsly 5 harp! &9.95eadh ! 1wotQr$lBQD 
Monterey trrterpreeE. FO. Box 2S4„ Ashburn VA 220T1. 



INFLATION vrtil hit hard early. w- £$0 wars !□ treat 
the system JlflOO Ptreion. 0050 Camon Or Depl 1 4-1 . Pioo 
Rrrtf*, C* 90660 



GUARahT tt O-porTp- 1 ^ painted from pnatogrHphs 
Menfl Stod»0. 1 10 fialtitwm Ftosd. Winglon. Om»ng. M$A 
1R7 Canada 



TirED OF RENTING? Ready In buy a harin'* Know whai lu 
too* tar? We do FREE details. &ok 721. Munc*. IN 47306 



BLACK « DECKER 
BUMP FEED WEED TRIMMER 
RECALL REMINDER 

IN COOPE RATION with ?h# 1 1 S Cnn*uw«f n r i»iuC(t5»1«iy 
Cernimission, Slack & Decker lLI-SO inc., r&wsnn, Ma^ylanri 
has announced av^Eynlery recall or is Mcoei E??0? 1 

and 2 j and Moc^’ 62?10 -fTypi: 1 end 2l tiymp'F&ed Graas-- 
Wutfd Blriilg Tj-immera. TnesO wejfl ruciRlksd in 

NDyemba/ ifl67. and Ihis nobce is a reminder dupteaie at 
(he griQinai reiaara Ouelo-impicper Fwwmdiy ihg- wiring in 
some ci! IhK&e umls m av £4 £gS by L?:*- «ind qS Ihk handfa lut;i^, 
wsuUtag in an electncirwckl^aiaixi. Tbrs hazard can occur 
while Ihe un^s are being dpsraled or when they are a^ply 
piuasw^ >n bul nert m Ltw Owners who idenii-iy ineir 
trimmers a* recalled liquid -^lep rwirr immediately 

a? J detumlhem toa Black A Decker Device -Can ter Hied m 
the Yeltow Pages- inn dor "Toks^ - Electric ' CNvne^& who 
r^nnot lake Higir Irimmer? to a 0l?ck A Servicig 

earner wiM be abto ia qbta^ r-untin-j a^ostarice by calling 
Black iEtocPoeMOII-rfee on WHhilByflberwaenS OOa.m and 
S uti p.m. E.b.T ,a!A0ti-&3S-439i. exlhey may wnFlBlofilaiA 
S Ccc^ IU 5.) Inc.. P.0 Boc ^7. Hunt Uaiitpy. Waryiand 
S1030. Annnuosi: User Services- girtcki Decker mil inspatl 
ai string inmmer$ Subject to 1tn& faoaJI, and will repair pr 
rap are. atna cosi tolhe owner, any Inmnwr which * lound 
to ha^e been incaroecliy asss T-o : Pd 



VUIWTED MlSZElAANgOm 



D LIVING i"i>ng 5 le* Carbide Tungstm. Maiybdenum. 
Silver 3 c 4 *r. 5itver Contact, GoM. Ftatimmi. -000-33 1 ■ 
fisu Ohio 216^531-6333 CdHatl 



GOLD, SJiM-r PSalMaqm. WgrEtfry, Ta?=!.i :.'n fia.T :> ::s 
Evaluated Free. Of* A^aying SLarvipc Call Whales otio 
Tirminat Toll Fr*e ^10-932-1010 



GOU&. r-'-ch torniitt contacts, -silver joWer. gold itPad 
rolled ggld pl?la gold a^vj vl^er coma fl L Ftelirw^. 
Myrtle Si. Eli^^h N.J ?C1 443-4049 



PERFECT KNOWLEDGE 



ETERNAL S C^^al M&s&e r as contain Tola? Know»ad 0 q 
ErthJklCtEintlCinicdtmgnsJOTS Galhi?f u?i Smiled secycl 8* 
F Fl EE feC^rgy Irgm CREATOR'S Time Bank tor hgma. 
lactory, pleasure. Ehminaiai deadly cs^nmuni-ji reaeareft. 
poJIuaop, rncilon, Tases! Permanent p^neer piar^is have NO 
moving pahE 1 Trans poriatien- VEHICLES uaeMd<nad!i; Grav- 
ity IDW? VMf SHJiFI-in durabiMy. Gmail, oraaii-prod. tafnily- 
ihtHScl. M ni-Slar Limited To undef-'owr waier witluo butler 
zone Mammum speed 5d.cOo M P.H. ftelegatee ^Jaalh- 
r^n:'ir>o whwla To Slone Age SURVIVE due Saai S ! k end 

EPiJO VTI-^ riches gi Heaven cm TimsStetionEaith 1 Ngmui? 
Teil iw QualdleanotuL in ger^n. ATA i3pw: I SCO Norib 
Te« as. Weslaeo. Tesas 



FINANCIAL 



DEBTS? ULLST BAD CRECrTT n 0 proatom“ we U 
now. Applir^btim* accepted toSSO.COO Nglj Igpci cotnpeny 
Free appiitation call IKK! 979-t40Q & wide: TCAC. dopl 
PiA. 400 Cantor^ Pai« Sou-in ^ 1 4 7. Birmingham. Aiabama 
34H6 



WANT VISAMASTERCARII? Guaranteed! Frat Dtfiails 
4D4-E03-S344. ^4 HOuK 



MULTIPLE BANKCARDS- » or mdm-liflilly S1W.OOO m 
tash a*rflnei!!$. GOW C*rds. Avoid torrvdcwnii hn^nSflr's 
guide Free Deimlsr FinanczaJ Deu. Re^mndi 256 Scuih 
Ftobartsor,. Dept. 3370-CD. Bevarly m\± cmtomu 9C-2i i 



HEARING AIDS 



HUGE SAVINGS Eliminate Dealer Atarkupa Free Trial 
Batteries Whole&ate Tam^ Arrayed. Call Toll Free l-BOO- 
321-1212. Or Write Uoyds-PMC. ftoWond. IL E141D 



FREE HEARING AID CATALOG- Save '? by marf! Wrde 
'Mgnffyfevgna- . 9&30?M-7 Latvjdo^. Sepulveda. Calitorma 
91343 



TOBACCO 



MAiL ®T<M r - Pyvp imj chwing tobadCOG. ^dll your d VfiP 
CNgajutta i*Ciii:r:o #nd apwawri^ Fin* Cul&tog Wkwle: 
HirtfrtWrfn Tobacco, P D Bnn 2707, Owrwistpw KY 433^ 
2707 or c alf toll Free, 1-603-4314489. 



SOENCF A OEMHTTTY 



LABORATORY CHEMICALS, GLASSWARE - APPARA- 
TUS, Es^aPHIted 1953 - Calais $L5D RAGENQW 
LABOftATmSS, i30? W&sh^glon. hAMTOWDC, 
WISCONW &4J20 



TRAVEL AMP HESORTS 



BAHAMAH CRUISE - 5-Day*-4 Nighti.Hotd tortw>3£59S! 
[404)56^^72 



SPBOAI. SERVKES 



INFORMATION On anything F^rguFdn FUreeimh 
Specials, 60-15 Wrtbdmfc lV«Hlskl». Ni^v Vgrit 11377. 




BEST CATALOG ANYWHERES Free 5amp*s' 5end 

%i. P*nn rtgrt), 60*Nt?rih Secendl Philadelphia. 19IZ3 



HERBS - VohimtHde. Rau D'A^-ca, and Otoers, Catelog 
H 00 Jude- HaAs^. 0g^i SE3PM Hunifc^ion 

&l alien Npw Ygrk 11746 



hEALTH, VTTAMfifl 



BA CK ACHES GOODRTEI FREEGu^K Ty Prgve-n Fnpne- 

diea. Write Edukdid. 72-3 O^.iun PNI^Ifinia, 1911 1-43^3 



STOP SMOKING— TUb ^OuOLry doeldr S mndipdL Seind 
$1D &!kJ SASE to. Slop Smoking, Box 373. Rithirttirtal, 
□niarto Canada rw 22&L 

WEALTH Guide! Vdamme - Herbs - BflfUdy Dial iwnq only 
pgreal ama Pinesl ingre<MnS5. Salrefodion -Guarpn^n^d 
$2 DO hfljndhng. 6D9-FM7 Clearlak*. C«os Fl 3^922 

PSORIASIS OiiCDL i^gbd^ Write tor Free lm®(n- 

Spn^rdpfttmrionthm is helping thousands. Pw&cqI.PG &o* 
28 i 17PM Danas. TX 75^r8 



STILL SMOKrNO? Our pvndi«4 mtihads mi i* guiding 
easy 1 Nffw »t^irugitob?i utpt ■ only S6/3D. ppd Su^benk 
Publications, L:>k 1424, BrlCfc, NJ SB7Z3 



TOSS Away the pngir^l rtady-pasted twyihbrush. 
S19S5 Id^ 36 - HRR, Bok 37D, Ffrchmu^d Ont KGP, ZZO 



IHIQflKCIOffWG 



OSWK&SH BflOSH Ctolhmg Chitoren i> AdiHI $n®s. 
Catalog. ilJ0D FiH Depcl. Depl PM-FW Sullivgn. ILftl^i^ 



GA RDEMUG A UWN CARE 



INSTALL iOm OWN AUTOMATIC 5PfW4KLER SYSTEM! 

llluBtrBled boo* 5693 Guira^ilEed Anton PubusiMng. 35&D 
Barrel? Bps i93B. Zephyr Cow NV 6&440 



ITfiQfES, COOKING, ETC. 



CHILI G I- ItarriKki Rnt Rrg pc $2.-D0. Mb^x. 129 Mii»oo 
Kgilggg. ID 538^7 



ULTIMATE gou«net ohec-setake racipe eyei 'ailed 
Cuarimteed t2 00 ft SASE: M 324 Kih Si . 

DunbJr. W.Va., 2505-1 



ERHAS CDUfJf fiy FA VOLTES Bakad Seans. PbLflGaat. 
Memaalo Chtcken Asparagus Csssergle S2D3. GER 
Enta*iE?ssii&. 4 701 Dinuha Box iD6. Bplma. CA 



CLI : OPATRiA'& Ftoc-ipes S6G0 Ice Creams. Cakes. Pis* 
Kng^ f . &f5Kfl7K. San GA H1Q2 



DELICIOUS Vb^taruuin RoOipek. $3 0& «bcii: Curries 
Desaeri-s.SOiftpi-Saiadt Chuhcreys. P.O.&iJs42fl.Tel1ord PA 
16969 



FIFTEEN Original Home Renipffi F : rom Puerto me*. Dell- 
L-u-je Nuireidui. Eany. Not Spicy. $5 Cook booh. Ruk 1721. 
Grand Fgrta. HD 56206- 1 721 



CHOCOLATE AmnB Wtat^rr Cake - O^ligious 1 S3 S*nd 
Skimped Emblopo Wpawinsj F Q Bum 1&350§ Austin, TX 
7671G 



GHEATE&T CREOLE FliCIPE SLJM Large SASE. !3dX 
SaJSftP. New Qmsarrfi. LA 701B4 



IS E* CITING -Vnd NEW M**-,™* Rcgipw $4.0(3 SASE 
Rtjsit « ftocipas, P 0- Ek'« &an uyig Obispo CA 90403- 
3706 



WORLD'S BE5T ^tfito Pantdkdi Siffid $2 00 SASE 10 
SG. h.o 9 m 2B3 EimoM. &I.Y. 1 10KI 



MIBSISSIPPI Mudcarce Retire S2.D€> Jaap Ramalhe. 1 4€>i 
Chestnul Avenue. HaUtton hie.. NJ 



BOURBON ikirbucuu ma<i^adi? rMipe. 13.00 Yibki 
Ooode, 106 Remuoa, Liberty Hill, Tejua 7S642 

SCOTTIES CHOCOLATE CAKE (Mcipue C3 00 SASE 1 

Hedy, 1[©3 M.llPf Fiinvi$, Gnrnunigwn Tertn. 

BEEF JERKY Irgm ygyr gvipvl Frwfqrpnw mcipeirdud 1 

«d. $3g0§A5E. J^miM, PC Sgx 1024, Pl^niinNa, CA^70 



PtZZAS Gal.OrE iio*pei'.yH! quick. nutritiDuE. SAiE 
12 « Tara. Bom 431. eim&tord. NV iOS21 



HDQ.DOO Gppdrti^ni^ Selling Hecipea, Sucbe^ilul Fru- 
flram. -Steadi- Incetne Sletllng Kn $2.00 H.tnt., PC. Sax 
!«3-fl. N&w'rprh.HT. 1001 1 



LEARN Crs^iw^ Cpqking Twekre Simpte Ri^ipe? $$00 
Kearnev's. P.O. Ban 1 153, Hu pa 190S3 

lW1?LVl6Gt)uimei ftacipF! Send $4 45 flec^pea, Pniu tJu. 
Eurtefa. UQ 63036 



WJNEMAKlua fiEERMAKlN^ ETC. 



BiERMAKiFtS ONLY1 FREE &iWog ; NwiKl hf 
WUliam'A Boa 2195-M6. Su Leandro. CA 94577 

' WlNEMAKEfislI&EEflH AKERS - Fr» Catetog - F«t 
Sfirvicu « LiJ-'g*! $gl|iclign Kr*u±, Sni: j 950-L. 

Indeponrtenee, &4053 

WINE BEER MAKING -QklKtog- E$J Ehtergri^s. 1$46 
South 1«h. Sf^m^lield, ll.t^s, 62703 



WINEMAKERS - 3EERMAKERS. FREE ILLUSTRATED 
CATALOG OF SUPPLIES SEMPLEX. BOX 11L76R. 
MmtitAPGUS. MINNESOTA WI1 

WINEMAKERS— Bbewnifcei s Free Catalog. Lbw Riwe 
Free Recwee. CeOar-M. Bpk MSB. Seahte. WA Sai33 

POPULAR MECHftNJC J • JULY T ^ 13/ 





COMING NEXT MONT 



When Metal Fatigues 

What caused the top to rip off an Aloha 
Airlines Boeing 73 7 ? Or the closing of 
New York City's Williamsburg Bridge? 

Find out in this investigative report. 

Pizazz For Your Patio 

Tired of a dull, ordinary concrete patio? 

Turn it into the garden spot of your 
neighborhood with our add-on ideas. 

Past Lane Putt-Putt 

Get rn on the classic vehicle craze with vintage 
motorcycles Half the wheels, twice the fun. 



New Improved Shuttle 

How have they beefed up the Space Shuttle? 
Find out with our full report and full-color 
cutaway illustration on the free bonus poster, 

Wheels Of Fortune 

America s luxury sedans get a new identity, 
new performance. We test five models. 

Face-Off In Space 

Tom Clancy, author of The Hunt For Red 
October, dials in a Star Wars scenario in this 
exclusive 8-page excerpt from his new novel. 
The Cardinal Of The Kremlin 



miltTUAS WBpUXICS iESSV0K43Mth putfeted rrearlJiiy by The Wwrt S?th Siiwl NewYnrtj. NY vw\i L\K.A. S 

*hisi ml. .. — - 1 *- ini ailuilwr DJunLr 1 ^ * 1 ■■ ■ A ’ l "* 1 - - ' * t,r 

m HijpU-iid m t 

FOfrTMA^TEIi iTt-ar ** 1 lend irklnr# rhijyrv?' to tYjpulir Mrzfjnke, P.O Ff-an kQQtrE, Her- Jilomtii, [A T J tY.J ' 



iffl* vv&f fcgtf (|M-ru..j>tiir.- f . 'uiswi* uiul jL mUiit l- * Jiilnc? xli: JI'Lii ri*-c«tiyi 

inl'mtia jnvilifrK. by Ctaiadm , Wimbnr u ^xsHi-nvwtwr *r 1-tw PufrOfftv n Hmni 



j£ N'ln Yirk. NY. . 

.1 i, \X*i I 



KJia, L'.SJfc. ^bKiMiuri mm Uiw At 3Uh» Ifkl b 
'\ .i.vl ildirjiTfctl iiRLw AuiJvhtbkI wnnWkpmdW' 

CtflB hjf'nwBia« [:urpmliin All ripilJ rewrvwl. PnhCni in 
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If you own a truck, the overage 
car stereo probably isn't tough 
enough tor you. Which is why you 
need Truck Riders'" by Pioneer 
Truck Riders are o full line of rug- 
ged, reliable stereo systems 
powered by polent 50-watl AM/FM 
cassette decks ond spine-pounding 
MAX* iAL“ speakers designed to fil 
behind the seals. 

They re off road tough, with 
an impact-resistant chassis and 
military -style rubberized controls 
And you con tailor the music any 
way you like with Pioneers Super 
3oss control expansive Stereo 
Wide effect and progressive Frany* 
Rear Stereo Blend 
So if you want the best sound on 
or off the road, get your hands on 
Pioneer Truck Riders. Remember, 
no guts, no glory. * 

STRUCK 

99WDERS 






SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 





